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By Bonnie J. McBride, Sheldon Heimel,
Janet G. Ehlers_ and Sanford Gordon
SUMMARY
Consistent tables of thermodynamic properties at temperatures from
0° to 8000° K were compiled for 210 gaseous and condensed species in-
volving the elements with atomic numbers of I to 18 (i.e., hydrogen,
helium_ lithium, beryllium, boron, carbon, nitrogen, oxygen, fluorine,
neon, sodium, magnesium, aluminum, silicon, phosphorus, sulfur, chlorine,
and argon). The tables give the following thermodynamic functions for
the standard state: heat capacity at constant pressure _, sensible
enthalpy H_ - HS, entropy S_, sensible free energy -(F T - H_), and
H_, the sum of sensible enthalpy and chemical energy at 0° K, as well
as values of the enthalpy changes and the logarithms of the equilibrium
constants. The latter two functions are given for the reactions of
formation of the substances from a set of assigned reference elements
((_)_ oand lOgl0 Kf) and from these elements in their atomic gaseous
state (Z_HT and lOgl0 K). The functions for most of the gases were
generated from molecular data, whereas the functions of most of the
condensed species are based on selected experimental data that were
smoothed and made self-consistent.
INTRODUCTION
Since publication of reference i, the Lewis Research Center has
maintained a constantly revised and up-to-date file of thermodynamic
data for use in theoretical rocket and aircraft analysis. Most of the
data for ideal gases currently being used have been calculated at Lewis
from spectroscopic data by means of several programs for an IBM 7090
computer. Experimental data from the literature for a number of con-
densed species have been smoothed and the thermodynamic functions made
consistent. The results of these calculations are given in a set of
consistent tables of thermodynamic properties at temperatures from 0°
to 6000° K for 210 gaseous and condensed species involving the elements
with atomic numbers of i to 18 (i.e., hydrogen (H), helium (He), kithium
(Li), beryllium (Be), boron (B), carbon (C), nitrogen (N), oxygen (0),
fluorine (F), neon (Ne), sodium (Na), magnesium (Mg), aluminum (AI),
silicon (Si), phosphorus (P), sulfur (S), chlorine (C1), and argon (Ar)).
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The thermodynamic functions included in these tables are heat ca-
pacity at constant pressure C_, sensible enthalpy _ - H_, entropy
S_, sensible free energy -(F_ - HS), and H_, the sum of sensible en-
thalpy and chemical energy at 0° K, as well as the values of the enthalpy
changes and the logarithms of the equilibrium constants for the reactions
of formation of the substances from a set of assigned reference elements
((_)fr and logl0 Kf) and from these elements in their atomic gaseous
state _ and lOgl0 K). For the ideal gases, these data are given
from 0° to 6000° K at !00 ° intervals; for the solids, from 0° to the
melting point (or if the substance sublimes_ to a temperature somewhat
beyond the sublimation point)i and for the liquids, from the melting
point to a point somewhatbeyond the normal boiling point. The values
for (_)f and lOgl0 Kf of any substance with reference to condensed
elements are given, however, only in the temperature range in which the
condensed elements are tabulated.
Also included herein are a discussion of the methods and equations
used to obtain various forms of the partition function, tables of mo-
lecular constants and heats of formation_ polynomial coefficients for
C_/R, H_/RT, and S_/R obtained by the method of reference 2, and,
when necessary_ discussions of individual species.
Other compilations of thermodynamic data have become available in
recent years (e.g., refs. 3 to ii). The data herein may differ from
those in other investigations for one or more of the following reasons:
different form for the partition function, different spectroscopic data,
inclusion of excited-state data_ inclusion of isotopic effects, different
heats of formation, and different smoothing techniques for condensed
species.
i/
THERMODYNAMIC FUNCTIONS OF IDEAL GASES
The thermodynamic functions for all except five of the gases con-
sidered in this report were calculated at the Lewis Research Center on
an IBM 7090 computer. Equations for evaluating thermodynamic functions
from the partition function and its first and second derivatives can be
found in references such as reference 12 (ch. V). In a form slightly
modified from that in reference 12_ these equations are
T 2 d2Q IT dQ_ 2 2T dQ 5
Q z + + (i)
0 0
 dQ+2 (2)
RT Q dT 2
2 
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(3)
(Symbols are defined in appendix A.) The internal partition function
contains vibrational, rotational, and electronic contributions. The
terms in equations (i) to (6) that do not contain Q are the transla-
tional contributions.
Internal Partition Function for Diatomic
and Polyatomic Molecules
Numerous references (e.g., refs. 12 to 19) discuss calculations of
thermodynamic functions by using equations the same as or equivalent to
equations (i) to (A). The form used to represent the internal partition
function in these references, however, varies considerably. The follow-
ing sections discuss some of these forms and indicate which molecules
were calculated with the various forms.
General form. - A general expression for the vibrational and rota-
tional contributions for the ground-state electronic level is given in
reference 12 (p. 502). If this expression is slightly modified to in-
clude possible contributions of higher electronic states, the following
equation is obtained:
m -T_ohc/kT__ G_(Vl,V2,''')hc/kT_ m
gr e-_V(J' " "")hc/kT
Qm= ge e e-
v r
where ge, gv, and gr are the electronic, vibrational, and rotational
statistical weights, respectively, T O is the electronic excitation
energy between the lowest vibrational levels of the ground state and of
the excited state, and the superscript m indicates the mth electronic
state. For diatomic molecules,
3 
S  
T dQ + 3 5 T In Q T - 1.16511 (3) -= + - In M + -In R Q dT 2 2 
- ~~ - H~) SO 0 HO T HT - 0 3 5 
= = In Q + - In  + 2 In T - 3.66511 RT R RT 2 
(4) 
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For polyatomic molecules_ corresponding expressions for
given in reference 12.
i
G and F are
(6)
The total internal partition function for all electronic states is
then
m (7)
Equation (5) is seldom used to calculate partition functions because
the spectroscopic data available for most molecules are limited to a few
low-lying levels. The resulting spectroscopic constants often give a
poor representation of the higher levels.
Thermodynamic data for H 2 (from ref. 8) are the only data in this
report based on partition functions of the form of equation (5).
Closed form for rotation. - The rotational stretching factor)he/k 
e in equation (5) for diatomic molecules can be con-
veniently expanded into a rapidly convergent series either by a power-
series expansion (ref. 17) or by inversion of F_ (ref. 20). The Euler-
Maclaurin summation formula may then be used to obtain a closed form of
the rotational part of the partition function. With a closed form for
rotation_ it is necessary only to sum over the various vibrational and
electronic states.
Two alternative forms for the rotational part of the partition func-
tion may be obtained_ depending upon whether a finite or an infinite
number of rotational levels is used (refs. 15 and 17). The first al-
ternative was used in reference 21 to obtain data for CH. These data
are given herein. The second alternative was used to calculate the
thermodynamic data for 02 and HF in this report. It is felt that the
considerable spectroscopic data available for these molecules justify
the use of this method.
4 
Fv(J) ~ [ e -CL1(V + }) + CL2(V + ~2 + .. }(J + 1) (6) 
- J(J  1)2  IY~(J  1)3  •. 
r lyatomic olecules, rresponding e pressions f    ar  
i en i  r f rence . 
he tal i t rnal artition ction r ll l ctronic tes  
then 
(7) 
~uation )  om sed  lculate artition nctions cause 
e ectroscopic ata ailable r ost olecules  ited    
-lying vels. he sulting ectroscopic nstants ften i e  
or presentation f e igher vels. 
hermodynamic ata r   f. ) re e nly ata  is 
r port ased n artition f nctions f t e f r  f ~uation ( ). 
losed r  r tation. he tational tretching ctor 
-F~(J, •.. )hc/kT ) 
 i  ~uation  r iatomic olecules an e on-
eniently xpan ed i to a rapidly onvergent eries ither y a ower-
series expansion (ref. 7) r y i version f ~ (ref. 0). he uler-
aclaurin mation f rmula ay t en be sed t  btain  losed r  f 
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Two alternative f rms for the rotational part of the ar tion f nc-
tion ay be obtained, depending upon hether a finite or n i finite 
number of rotational levels is used (refs. 13 and 17). The first al-
ternative as used in reference 21 to obtain data for CR. These data 
are given herein. The second alternative was used to calculate t e 
thermodynamic data for 02 and HF in this report. It is felt that the 
considerable spectroscopic data available for these molecules justify 
the use of this method. 
The formulas used for 02 and _ are exactly those of reference 13
and thus are not repeated herein.
Closed form for rotation and vibration. - By a further expansion of
the anharmonic and the vibration-rotation interaction terms, a closed
form of the partition function may be obtained for vibration as well as
for rotation.
This treatment leads to the following form of the partition func-
tion, which is similar to those given in references 14 and 19 for m = i:
Qm = (QeQVQRQaQRvQpQe)m (s)
The quantities Qe, QV' and QR are the electronic, harmonic-oscillator,
and classical-rotation contributions, respectively, as given in standard
texts (see refs. 12, 15, 16, and 17). The remaining quantities Qa,
QRV, Qp, and Qe are correction factors for anharmonicity, vibration-
rotation interaction, rotational stretching, and low-temperature rigid
rotation_ respectively, as given by references such as 14, 17, and 19.
With the exception of H2, CH, 02_ and HF, which were discussed previ-
ously, a partition function of the form of equation (8) was used for the
remaining gaseous molecules considered in this report. The detailed ex-
pressions for the quantities in equation (8) that were used to calculate
the partition function for most of these remaining molecules are given
in appendix B. Those molecules for which any expression used was differ-
ent from those of appendix B are discussed in the following paragraphs.
For those diatomic hydrides with a ground state of 2H, the rota-
tional partition function should be modified to account for the effect
of split rotational levels. Data for CH were taken from reference 21 as
discussed previously, and the data for OH, SH, and SiH were taken from
reference 9. Techniques used in interpolating and extrapolating these
data are discussed in appendix C.
For the polyatomic molecules C02, COS, CS2, CICN, HCN, H20 , H2S ,
N02_ N20 , and S02, the method described in reference 19 was used. This
method uses equation (8) for the partition function but includes higher-
order corrections for the individual correction factors than are given in
appendix B. Further details are given in reference 22.
For some of the polyatomic molecules, some or all of the correction
factors as given in equation (8) were included; for CF2, CF_ CH_, and
CI02, corrections included Qa and Q@; for C2N 2 and NHs, corrections
included Qp and Q@; for C2H2_ all of the corrections were included.
The thermodynamic properties calculated for the remaining polyatomic
gaseous molecules given herein were based on the assumption of harmonic
oscillation and classical rotation only. Also, excited states were not
considered for any of the polyatomic molecules. In this case_ the par-
tition function given by equations (7) and (8) reduces to
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Contributions of higher electronic states. - Considerable spectro-
scopic data exist for excited electronic states of diatomic molecules
(e.g._ refs. 16 and 23). An excited state was omitted from the calcula-
tions_ however, if either w e or Be for the state was not available
or if the state was so high above the ground state that its contribution
would be negligible. In some cases_ even when excited-state data were
available and their contribution to thermodynamic functions was not negli-
gible, the data were not used if equation (8) was considered to be a poor
representation of the excited-state partition function. Equation (8)
can give poor results when the potential-energy curve of the excited
state is shallow and the fundamental frequency is low or the anharmonic
constant is large. As an exampl% consider the CI 2 molecule. The follow-
ing table compares specific-heat values for CI 2 obtained from data for
























For CI 2 at high temperatures specific-heat data are unreasonably high
when obtained by means of equation (8) for two states.
In table I_ which represents molecular data for diatomic molecules_
excited-state data are given only if they were used in the calculations.
Table II presents polyatomic molecular data for the ground state only,
inasmuch as excited states were not included in the calculations for
polyatomic molecules.
Internal Partition Function for Monatomic Gases
For monatomic molecules; the internal energy consists of electronic
energy only, and thus the internal partition function is given by
L
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where gm and cm are the statistical weight and electronic energy of
the m th state, respectively. This partition function diverges if all
possible energy states are included because there is an infinite number
of bound states that are theoretically possible below the ionization
limit (L = _), and while the exponential factor in equation (i0) ap-
proaches a finite limit, the statistical weight gm increases without
limit.
Various schemes have been used to overcome this difficulty in the
calculation of the partition function. The simplest method is to use a
fixed number of terms in the series of equation (i0), as was done in the
case of lithium in reference i, where energy levels for principal quantum
numbers of 2 and 3 only were used. A fixed number of terms is also used
in references such as 4 or 24. The rationalization for this method is,
as pointed out in reference 24, that below some temperature (for example,
5000 ° to i0_000 ° K) the first few terms give approximately the same
answer as the first hundred. The higher terms can be omitted on the
arguments that at ordinary densities the high levels would not exist be-
cause of interference of adjacent atoms_ and that at low densities it is
more probable that an electron is free rather than in a high level.
Another simple method is to halt the summation where the binding
energies are of the order of kT (ref. 25). The justification is that
collisions involving an atom_ the outer electron of which is bound with
less than kT energy_ will likely result in the release of the electron.
The higher the temperature_ the fewer the number of higher levels that
the electron is permitted to occupy.
Other methods exist that consider volume or density as well as
temperature in the calculation of the partition function. References 26
and 27_ for example_ are early works using a covolume equation of state
for the calculation of the properties of hydrogen. In reference 28,
this method is used for the calculation of the properties of lithium.
With this method_ the gas is no longer ideal_ but rather an imperfect
gas with thermodynamic properties that depend on both temperature and
pressure.
The consideration of the effect of volume on the calculation of
monatomic properties is perhaps more rigorous than the methods that use
a fixed number of levels or a varying number of levels depending on
temperature only. The covolume method was not used for this report_
however_ since only one set of tables of the ideal gas properties was
desired for each substance. The method used herein was the temperature-
dependent cutoff technique of reference 25. The values of the energy
levels used were taken from reference 29 and include the additions or
corrections to these values given in references 30 and 31.
For 16 of the i8 elements considered herein, the thermodynamic
properties of the monatomic gases for the temperatures tabulated are the
same, to at least two or three significant figures_ whether calculated
where ~ and Em are the statistical weight and electronic energy of 
the th state, respectively. This partition function diverges if all 
possible energy states are i clu ed because t ere is an infinite number 
of bound states that are t eoretically possible below the ionization 
li it (   00), and hile t e xpo ential factor in equation (lO) ap-
proaches a finite li it, the statistical eight gm i crea es ithout 
li it. 
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THERMODYNAMIC FUNCTIONS OF CONDENSED SUBSTANCES
Thermodynamic functions are given for the following condensed sub-
stances: (i) the elements Li, Be, B, C, Na, Mg, AI, Si, P, and S and
(2) the compounds Li20 , LiOH, LiF, LiCI, Be0, B203, BN, Mg0, MgF2, A1203,
and AiF 3 .
For a few of these substances, C_, H_ - HS, and S_ were all taken
from the literature for all or part of the temperature range tabulated
herein. In most cases, however, C_ data were integrated to obtain en-
h o _ .
t alpy and entropy. The C_ data either were the only data available,
or were derived from enthalpy data, or were estimated.
Two methods of integration were used. For low temperatures (be-
tween the limits of 0° and approximately 5 ° to 50 ° K), one of the follow-
ing equations was used:
o_ (ii)Cp
o -_AT+ B'i (12)Cp
(In eq. (ii), the value of n for different substances varied from 2 to
3.) Values of H$ - H8 and S_ above these initial temperatures were
obtained by the second integration method, which analytically fitted a
quadratic equation to each set of three successive points (i.e., the
first three points and then the second, third, and fourth points, etc.).
Each ecuation was used to calculate enthalpy and entropy increments be-
tween the first pair of points in each set. Detailed discussion of the
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DISCUSSIONOF TABLES
Tables I and II contain the molecular constants used to calculate
thermodynamic functions for the diatomic and the polyatomic gases_ re-
spectively. Table III contains the thermodynamic properties of the 210
gaseous and condensed species from 0° to 6000° K. Table IV is a summary
of heats of formation at 0° and 298.15° K. Table V lists temperature
coefficients for polynomial equations (given subsequently) representing
the thermodynamic functions. Each kind of data will be discussed in
detail.
Molecular Constants
Molecular constants of diatomic gases are given in table I_ of poly-
atomic gases assumed to be harmonic oscillators in table II(a), and of
polyatomic gases with anharmonic constants in table II(b). Whenavail-
able, these constants were taken from the literature; otherwise_ the
constants were estimated.
Estimation techniques. - Two general techniques were used to esti-
mate molecular constants when they were not available. These are (i)
estimation based on known data of the molecule and (2) estimation based
on trends evidenced in similar molecules.
Some of the ways that missing constants were estimated from known
data of the molecule are
(i) Using the Birge-Sponer linear extrapolation equation (ref. 32):
_2e i
DS = 4<OeX e 2 _Oe (13)
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(3) Using relations involving vibrational, rotational, and correc-







_e : v + 2_eX e (19)
The trends apparent in molecules with similar structures or with
the same atoms include the following:
(i) The variation of Ce or _e/Be with atomic number
(2) The variation of force constants with interatomic distances or
ionization potentials
(3) The approximate equality of frequencies or structural parameters
(bond lengths and angles) in molecules containing the same
atoms
Specific estimating techniques for individual species are given in
appendix C and in the footnotes to tables I and II.
Adjustment for isotopes. - The spectroscopic constants of the dia-
tomic molecules were adjusted for the presence of the more abundant iso-
topes. If the constants for the isotopic molecules were not available_
these constants were calculated according to the methods described in
reference 16 (pp. 141 to 144). The abundances were taken from refer-
ence 3S. When it was necessary to estimate the constants, no adjustment
was made.
Most of the spectroscopic constants for the polyatomic molecules
were not adjusted for the presence of isotopes. Occasionally, adjust-
ments were made when separate data for the isotopic molecules were avail-
able. The atomic weights (ref. 34) used in the calculation of the mo-
lecular weights and the moments of inertia were based on the assumption
of an isotopic mixture of the elements.
Moments of inertia. - When the rotational constants Ae, Be; and
C e were not available from spectroscopic data, they were calculated
from the principal moments of inertia IA, IB, and IC by means of the
usual definitions; for example,
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The principal moments of inertia about the center of mass were
calculated with the atoms assumed to be at their equilibrium positions.
For most molecules, the center of mass and the principal axes are easily
located from considerations of symmetry. For _iatomic molecules, for
example,
% -  r2e (21)
where _ is the reduced mass and r e is the equilibrium interatomic
distance.
In some cases, however, the molecules are unsymmetric or otherwise
structurally complex. The calculation of the moments of inertia was
simplified by the method described in reference 35, which was programed
for an IBM 7090 computer. Any convenient set of orthogonal axes may be
chosen. The program then calculates the moments of inertia and the
products of inertia, corrected for displacement of the coordinate system
from the center of mass. The symmetric matrix; the diagonal elements of
which are the moments of inertia and the off-diagonal elements of which
are the products of inertia; was diagonalized to obtain the principal
moments.
A systematic technique was employed to minimize the necessary input
to the moments-of-inertia program. General equations were derived for
each atom coordinate in terms of the corresponding bond lengths and
angles. Incorporating these equations into the moments-of-inertia pro-
gram reduced the input to bond lengths and angles. This technique mini-
mized hand calculations and eliminated consideration of symmetry. In
addition to reducing the possibility of error_ this method also facili-
tated the incorporation of refined structural data as they became avail-
able. The moments of inertia are listed together with the spectroscopic
constants in table ll(a).
Thermodynamic Properties
O O O O O
The thermodynamic properties Cp, H_ - H0, ST, -(F_ - HO) _ H_,
O O
(ZkHT) f, loglo Kf, ZkHT, and lOgl0 K, are given in table Ill. Data are
tabulated at i00 ° intervals from 0° to 6000 ° K for the ideal gases. Data
for the solids extend up to the melting point_ or if the solid sublimes_
usually to a temperature somewhat beyond the sublimation point. Data
for the liquids are tabulated from the melting point to a temperature
somewhat beyond the normal boiling point.
• O O O O O O
The thermodynamic functlons C_, Hm - H_, Sm, and -(Fm - Hn) have
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the following sections. Since the quantities involve assigned refer-
ence elements, a discussion of assigned reference elements is given
first.
Assigned reference elements. - The assigned reference elements are
the following: the inert gases, He_ Ne_ and Ar_ the diatomic gases, H2,
N2, 02, F2, and C12; and the condensed elements, Li(c,Z), Be(c,Z),
B(c,Z), C(graphite), Na(c,Z), Mg(c,Z), Al(c,Z), Si(c,Z), P(c Ihr,c I_I,Z),
and S(c II, c I,Z) where c is the crystal phase and Z is the liquid
phase. For the condensed elements with only one crystal phase, the in-
dicated solid phase is the reference element up to the melting point,
and the liquid phase is the reference element above the melting point.
For phosphorus, the white crystal IV is the reference element up to
198.4 ° K, and the white crystal III is the reference element from
195.4 ° K to the melting point. For sulftur_ the rhombic II crystal is
the reference element up to 368.54 ° K, and the monoclinic I crystal is
the reference element from 368.54 ° K to the melting point. When a re-
action involves formation from condensed elements, the heat of formation
and the logarithm of the equilibrium constant are given only in the
temperature range in which functions for the condensed elements are
tabulated.
Assigned enthalpy values. - For some applications (see ref. 36) it
is convenient to combine sensible enthalpy and chemical energies into
one numerical value. An arbitrary base may be adopted for assigning
values to the enthalpy of the various substances, inasmuch as only dif-
ferences in enthalpy are measurable. The arbitrary base selected in this
report was a value of zero at 298.15 ° K for the assigned reference ele-
ments given in the previous section. This selection was made so that
the H_98.1S values of the various substances would be equal to their
heats of formation from the assigned reference elements.
Heats of formation. - Two sets of values for heats of formation are
given in table IIl: one set is for the formation of the various sub-
stances from elements in the assigned reference state (AH_)f, and the
other set is for the formation from elements in an atomic gas state
LkH_. For CO at 298.15 ° K, for example,
(z2)
For convenience_ the heats of formation at 0° and 298.15 ° K are
summarized in table IV.
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For most molecules, heats of formation were obtained from experi-
mental measurements reported in the literature. In some cases, the ex-
perimental values of heats of formation were obtained directly from re-
actions involving the reference elements or gaseous atoms. In other
cases, they were obtained indirectly from thermochemical measurements
involving the substance together with substances of known heats of forma-
tion. Experimental data appear in such forms as heats of formation,
dissociation, vaporization, sublimation, fusion, polymerization, and
solution. It was often necessary to correct the data from the reaction
temperature to the convenient temperatures 298.15° or 0° K.
Whenheats of formation were not available from either direct or
indirect measurements, they were estimated from related substances.
Heats of formation were estimated, in general, by assuming that the same
bonds in similar molecules have equal bond energies. The heat of forma-
tion of BOCI, for example, can be estimated by assuming that the B:O bond
energy in BOCI is the sameas that in B0F and that the B-CI and the B-F
bond energies are one-third of the heat of atomization of BCI3 and BF3,
respectively. Therefore,
Specific techniques for estimation or calculation of heats of for-
mation are discussed for individual molecules in appendix C.
Equilibrium constants. - Two sets of logarithms of the equilibrium
constants for the two formation reactions discussed in the previous sec-
tion are also listed in table Ill. The equilibrium constant Kf for
formation from the assigned reference elements is obtained from the
standard free-energy change by means of the equation
Lk_ °
loglo Kf = 2.3025851 RT (25)
where_ for example, for C0 at 298.15 ° K,
LkFo F o i o
298.15)f = (F_98.15)C0(g) - C 298.15)C(graphite)-_- (F298.15)02(g)
(B6)
Values of F_ may be obtained from table III by means of the equation
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The equilibrium constant K, for formation from the atomic gases, is ob-
tained from a similar equation:
O
-AF T
lOgl0 K = 2.3025851 RT (27)
where, for example, for CO at 298.15 ° K,
Oo =( 298
 29s.15 CO(g)
Physical constants. - Atomic weights were taken from reference 34.
The value of R = 1.98726 calories per mole per °K_ which was used to
convert equations (i) to (4) to dimensional form_ and the constants used
in the evaluation of the entropy constant were taken from reference 37.
The atomic weights, as well as R, are based on the chemical scale
of natural oxygen, 0 _ 16.0000. The more recent 1961 Table of Atomic
Weights (ref. 38) is based on the exact weight of 12 for carbon 12. In
the 1961 table, natural oxygen has an atomic weight of 15.9994_ which
implies a revised value of R of 1.98718 calories per mole per OK.
The 1961 atomic weights and the corresponding value of R of 1.98718
calories per mole per °K were not used herein because the calculation of
the thermodynamic functions was essentially complete at the time the new
weights became available; the effect on the thermodynamic functions is
small (of the order of 0.004 percent).
Temperature Coefficients for Thermodynamic Functions
For some applications, the expression of thermodynamic data in
functional form may be convenient. The program described in refer-
ence 56 for the calculation of equilibrium compositions and rocket per-
formance, for example, uses thermodynamic data in functional form. Co-
efficients have been obtained and are presented in table V for the fol-
lowing polynomial equations in T:
O
C__p= al + a2T + a3T2 + a4T3 + asT4R (29)
a 2 a 3 a 4 a 5 a 6
H_ aI + T + T 2 T 3 T4T- +T +-g" +'¢- (5o)
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A set of coefficients was obtained for each of two temperature in-
tervals, 300 ° to i000 ° K and i000 ° to S000 ° K. Each set was forced to
give the same values for the functions at the common point, i000 ° K.
Except for a few atomic gases and condensed species_ the coeffi-
cients were obtained by means of a simultaneous least-squares fit of
C_/R, H_/RT, and S_/R, as described in reference 2. For the atomic
gases, Ar, H, He, and Ne, C_/R = 2.5000 for all temperatures tabulated
and, therefore, aI = 2.5000 and a2 = a3 = a 4 = a S = O. The least-
squares method was not used to obtain coefficients for a temperature
range over which a condensed substance had a constant or linear heat
capacity.
Table V is the direct output of an IBM 7090 program. For this
reason, the numerical parts of the chemical formulas are not printed as
subscripts. In addition, in order to accommodate the chemical-
equilibrium program of reference 36, numerical coefficients of i are
also included, whereas in the conventional notation they are not. For
example, H20(g) appears in table V as H2OI(G). The values of the co-
efficients are given in floating-point notation, where the decimal num-
ber given by the first sign and the first eight digits is to be multi-
plied by i0 raised to the power of the sign and the two digits following
the letter E; for example, -I. O000000E-03 is -1.0000000×10 -3 = -0.001.
If the number or the exponent is positive_ a blank_ rather than a plus
sign, is used. Some additional examples are as follows:
-I. O000000E 03 is -1.0000000×103 = -i000.0 and I. O000000E 00 is
1.0000000×i00 = 1.0.
Lewis Research Center
National Aeronautics and Space Administration
Cleveland, 0hio_ March 22_ 1963
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rotational constants corresponding to equilibrium sepa-
-i
ration of atoms, cm
rotational constants for lowest vibrational state, cm -I
temperature coefficients for polynomial equations of
thermodynamic functions
heat capacity at constant pressure for standard state,
cal/mole oK
velocity of light, 2.997930><1010 cm/sec# or crystal
phase of chemical substance
second radiation constant, hc/k, l._3880(cm)(deg)
spectroscopic constants for rotational stretching, cm -I
bond dissociation energy, cal/mole
rotational stretching constants for lowest vibrational
state_ cm -I
dissociation energy measured from lowest vibrational
energy level (v = 0)
degeneracy associated with wi
spectroscopic constant for rotational stretching, cm -I
Gibbs free energy for standard state, cal/mole
sensible free energy for standard state, cal/mole
gas phase of substance
electronic statistical weight
anharmonicity constant for doubly degenerate vibrations
in linear molecules, cm -I
spectroscopic constants for rotational stretching, cm -l
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chemical energy at 0° K for standard state_ cal/mole
sensible enthalpy for standard state, cal/mole
enthalpy change for formation of substance from ele-
ments in atomic gas state_ cal/mole
enthalpy change for formation of substance from ele-
ments in assigned reference state_ cal/mole
heat of sublimation, cal/mole
heat of vaporization, cal/mole
Planck's constant, 6.62517×i0 -27 (erg)(sec)
principal moments of inertia, (g)(cm2)/molecule
rotational quantum number
K equilibrium constant for reaction of formation from
elements in atomic gas state
Kf equilibrium constant for reaction of formation from
elements in assigned reference state
k Boltzmann constant_ I.S80_XI0 -16 erg/deg
ki,kB/Z2,k_/Zl_2,]









liquid phase of substance; or bond length_ cm
molecular weight based on chemical scale of natural
oxygen
number of unique frequencies
partial pressure, arm
internal partition function
anharmonic correction factor to partition function
electronic partition function
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vibration-rotation interaction correction factor to
partition function
harmonic-oscillator partition function
low-temperature rotational correction factor to par-
tition function
rotational-stretching correction factor to partition
function
universal gas constant_ 1.98726 cal/mole oK
internuclear distance_ A
equilibrium internuclear distance_ A
entropy for standard state_ cal/mole oK
temperature_ oK
electronic energy transition between potential curve
minimums of ground and excited state_ cm -l
electronic excitation energy between lowest vibrational
states (v = O) of ground and excited state_ cm -I
c2vi/T
vibrational quantum number
Fermi resonance constant_ cm -l
anharmonicity constants for polyatomic molecules_ cm -I
vibration-rotation interaction constants for diatomic
molecules_ cm -I
vibration-rotation interaction constants for polyatomic
molecules_ cm -I
rotational-stretching - vibration interaction con-
stant_ cm -l
vibration-rotation interaction constants_ cm -l
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rotational-stretching spectroscopic constant_ °K-i
symmetry number
zero-order vibrational frequency for diatomic molecule_
cm-i
anharmonicity constants for diatomic molecules_ cm -I
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The general form of the partition function used for most of the
gases considered herein is given by equation (8)_ which is repeated for
convenience:
Qm= (QeQVQRQaQRVQoQe)TM (s)
The first three factors Qe_ QV_ and QR are finite quantities. The
other four factors in equation (8) are actually nonconvergent infinite se-
ries_ but for the practical purpose of numerical evaluation they must be
terminated at some point. For Q@, four terms are used. The series for
any one of the remaining three factors can be represented by Q_ as follows:
%= i +_ +_+_+ +z s • • • s_ (sl)
where Rn contains the remaining terms (not all of them simple powers of
_).
From equation (BI), Qq0 may be approximated as
%=e _ t
or (SS)
in O@ = qo
The form of the partition function in (B2) is used herein for Qa,
QRV, and QD' inasmuch as it is a better approximation to equation (BI)
than a truncated form of equation (BI), such as
%=1 +_+@ (B3)
Detailed expressions for the seven factors in equation (8) and
their derivatives are given as follows:
Electronic partition function:
Qe = ge exp(_) (B4)
d(ln Qe) c2To
T aT - T (ss)
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AP ENDIX B 
PARTITION FUNCTIONS AND THEIR DERIVATIVES FOR 
DIATOMIC AND POLYATOMIC OLECULES 
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T2 d2(in Qe) -2c2T0
_T2 - T (B6)
where
ge electronic statistical weight
c2 = hc/k = i._5880 (cm)(deg)
T O excitation energy_ cm-i
Harmonic oscillator partition function:
n _di
QV = U (1 - e-ui)
i=l
n





d2(lnQv ) L _ 2 ui
_iui e d(ln QV)
T_ .... - 2_ aT (B9)
dT2 = (eUi _ i)2
i=l
where
n number of unique frequencies
di degeneracy
u i = c2vi/T
For diatomic molecules (n = i), vI is calculated from the relation
vI = m e - 2meX e + 5.25 mey e + 5meZ e (BI0)
Classical-rotator partition function for diatomic and linear polyatomic
molecules:
T
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BO = Be - -_- + 7" + "_-
(Note that _i and a2 are given as ae and re in ref. 18.)
Classical-rotator partition function for nonlinear polyatomic molecules:
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r 2 2ui u- u"
di(dj + 5ij)Xij [2uie + 2uiuje le J
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1
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(B19)
where
0 for i _ j5iJ = i for i = j
For polyatomic molecules
-c2 <x gii +BO)Xii - T ii + 5
which was derived in reference 14 (gii + B0 = 0 for d i _ 2), and
-c2xij
Xij = T
(Note that the gii appearing in the expression for Xii is the one
generally given by the spectroscopist in which the -BZ 2 term is in-
cluded in the expression for G0(vl;v2, . . .). See footnote 5 of ref. 14
and p. 571 of ref. 12.)
For diatomic molecules (i = j = i), XII is analogous %o (c2/T)_eX e.
When the higher-order anharmonic constants _eYe and _eZe are available,
an adjusted value for the first-order anharmonicity in equations (BI7)
to (BI9) can be obtained, by defining XII to be
c2 c2
Xll = _- (_eXe)* - T (_eXe - 4.5 _eYe - 1A.5 _eZe ) (B20)
n 
(ln a) I di(dj ~ U· +o··)x·· u·e 1 T = lJ lJ 1 dT ( u· 1) (eUj _ 1) eUi - 1 e 1 _ 
i'S.j 
u. 
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X \_Equation (B20) was derived to give an adjusted value _e e) so that for
the vibrational levels v = i and 2 the same frequencies for G0(v ) in
equation (6) are obtained with _e and (_eXe) * as with _e, _eXe_ _eYe,
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For diatomic molecules_
rI = b I + b]2
- u i (B25)
For linear polyatomic molecules;
r i = b i + b 2
For nonlinear molecules_
ri =
a i + b i + ci 2 9. + 2a i + b i ci
@
where
a i = _Ai/A 0
bi=_/Bo
o_--_/Oo
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For diatomic molecules_ _lB is obtained from
B
= _i - 2_2 - 3.25CGl CG3 (B2_)
Analogously with equation (B20) for anharmonicities, equation (B24)
was derived to give an adjusted value for the first-order vibration-
rotation interaction term _ so that for the vibrational levels v = 0
and i, the same Bv values are obtained from equation (6) with B e and
_ as with Be, _i' _2, and _3 (By is the coefficient of J(J + i) in
eq. (6)).
Rotational-stretching correction factor:
in Qp = DT (B2S)
d(ln Qp)
:_ dT - _T (B26)
Tz d2(ln QP) = 0 (BZ7)
dT 2




D e + _i + ___2+ ___S for diatomic molecules
2 _ 8
D =
Do00 for linear polyatomic molecules
For nonlinear molecules_ p is taken directly from the literature.
Low-temperature rigid-rotator correction factor:
81 e2 83
in % --%- + _ + (B2S)
d(ln %) eI zez 3e 3
dT T T 2 T 5 (B29)
For diato ic olecules, ~~ is obtained fro  
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d2(in QS) 2e I 882 1285
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c2Iel:y_ (Ao +S o +C o)
c 2
AoB 0 A0B 0 BoOo]
Co Bo
+ 12(AoB o + BoCo + AoCo)
- 12 14_o+_o4 4°0+_oC_4Co+_oO_
c_ + Ao + Bo 7
(The
/A2B 2 2 2 _/]+ 71_o_oAoCo
+-7-+ Ao/j_c 2 So
83/T3_ term was ignored for nonlinear molecules. )
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APPENDIX C
DISCUSSION OF PARTICULAR SUBSTANCES
Special treatments of data for particular substances are described
herein. These details provide further explanation of the tables and of
certain discussions in the text. The following three general areas are
included:
(i) Smoothing, interpolation, or extrapolation of thermodynamic
functions for condensed substances and a few gases
(2) Estimation techniques to obtain vibrational frequencies and
structural parameters
(S) Estimation techniques to obtain heats of formation or details
involved in the indirect calculation of heats of formation,
(including, when needed, heats of formation not given in
table IV)
AI (Crystal, Liquid)
Heat-capacity data for the crystal were taken from a curve drawn
to follow closely the data of reference $9 from 15 ° to 290 ° K and refer-
ence 40 from 340 ° to 932 ° K, the melting point. See page S for discus-
sion of integration for enthalpy and entropy.
The heat of fusion, 2570 calories per mole, and the constant heat
capacity of the liquid, 7 calories per mole per OK, were taken from
reference 40.
AICI 3 (Gas)
The frequency v 5 was taken from reference 41. The remaining fre-
quencies were obtained by using equations (11,210), (II,211), and
(II,212) in reference 12 with some estimated force constant relations
obtained from the boron trihalides. The constants k$/Z 2, kA/Z 2, and
kI were calculated from v3 and from the assumptions that
k_/Z 2 = (i/25)k I (ref. 41) and kA/Z 2 = (i/10)k I. Thus, k I = 2.476×105
dynes per centimeter, k_/Z Z = 0.0990×105 dynes per centimeter, and
k_/Z 2 = 0.2_76XI05 dynes per centimeter.
A plane symmetrical structure was assumed (ref. 41). The bond
length r = 2.14 A was estimated from AICI.
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A1F 3 (Gas)
The frequencies were estimated by using equations (II, 210), (II, 211),
and (11,212) in reference 12. The force constant kI was assumed to be
in the same ratio to the AIF force constant as the force constant of
AICI 3 is to that of AICI. The same relations between this stretching
constant and the bending force constants assumed for the AICI 3 molecule
were_assumed for AIF 3. Thus kI = 5XIO 5 dynes per centimeter,
k_/Z E = 0.2×105 dynes per centimeter, and kA/_2 = 0.5×105 dynes per
centimeter.
A plane symmetrical structure was assumed. The bond length
r = 1.7 A was estimated from A IF.
The heat of formation was calculated from the heat of sublimation.
3
Below 300 ° K, the heat capacity was taken from reference 42, and
the enthalpy and entropy increments were obtained by the analytical
method described on page 8. From 400 ° to the transition point, 727 ° K,
Cp,° HTO _ _, and S_ were derived from the enthalpy equation for the
alpha phase of reference 43. The heat-capacity data from these two
references join smoothly.
For the beta phase (above 727 ° K), O_, H_ - _, and S_ were also
obtained from the appropriate enthalpy equation of reference 43.
AI20 (Gas)
The AI-O bond length, 1.6 A, was estimated from the diatomic mole-
cule, AIO. The AIOAI bond angle, ii0 °, was estimated by reference 44.
A1202 (Gas)
A planar ring structure was assumed (ref. 44). The AI--O bond length
length, 1.6 A, and the AIOAI bond angle, ii0 °, were considered to be the
same as the estimates for AI20.
A1203 (Crystal, Liquid)
0 0 0
For the solid, C_, Hm - H_, and S_ at temperatures up to 1200 ° K
were taken directly from reference 45. The C_ data join smoothly to
those calculated from the heat-capacity equation given in reference 48.
Above 1200 ° K to the melting point, 2318 ° K, C_, H_ - HS, and S_ were
calculated from th_ heat-capacity equation of reference 4G and the
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associated enthalpy and entropy equations.
The heat of fusion, 26,000 calories per mole, was taken from refer-
ence 47.
For the liquid, a constant heat capacity, 35 calories per mole per
OK, was estimated for temperatures up to 6000° K.
 0Cl (aas)
The frequencies were estimated by using equations (II,198), (II,199)_
and (II,200) of reference 12. The stretching force constants kI and
k 2 were assumed to be the same as the AICI 3 and AI0 constants, respec-
tively. By comparison with other molecules, k_/ZiZ25_ 0.03(klk2)i/2;
thus, k I = 2.5XI05 dynes per centimeter, k 2 = 5.SXIO dynes per centi-
meter, and k_/ZiZ 2 = 0.11XI0 ° dynes per centimeter.
The structure was assumed to be linear with r(A1-Cl) = 2.14 A
from the AICI 3 molecule and r(Al-O) = 1.82 A from AIO.
The heat of formation was calculated from estimated bond dissocia-
tion energies:
i
D_98(CI--AI0 ) _ _ D_98(AICI3) _ 102 kcal/mole
I
D_98(CIAI_O) _ D_98(AIOF ) - _- D_98(AIF3) -- 156 kcal/mole
AIOF (Gas)
The frequencies were estimated by using equations (II,198), (II,199),
and (II,200) in reference 12. The stretching force constants k1 and
k 2 were assumed to be the same as the AIF 3 and AIO constants, respec-
tively By comparison with other molecules, k_/ZTZ _ O.O3(k k )i_
• _2= 12 .
thus, k I = 5.0XlO ° dynes per centimeter, k 2 = 5.5XI0 ° dynes per centm-
meter, and k$/ZIZ 2 = 0.16XI0 ° dynes per centimeter.
The structure was assumed to be linear with r(AI-F) = 1.7 A from
the AIF 3 molecule and r(Ai--0) = 1.82 A from AIO.
B (Amorphous, Liquid)
At temperatures up to 500 ° K, C_, O_0 H_, and S_ were taken fromreference 48 and in the range 500 ° to i 0 ° K, from reference 49. From
ii00 ° to 2579 ° K, the calculated transition point, the heat capacities
calculated in reference 49 from a Debye-Einstein equation were used.
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The _ - H8 values were converted to H_(amorphous) - HS(c ) by use
C" a " -- "of the heats of formation of B( J nd B_amorphous) from reference 50.
Enthalpy and entropy increments at temperatures above i000 ° K were ob-
tained by integration as described on page 8.
The free-energy data for the amorphous and the liquid phases imply
a transition point at 2379 ° K and a heat of transition of 4918.5 calories
per mole.
For the heat capacity of the liquid, the estimate of 7.5 calories
per mole per OK taken from reference 51 was used from 2379 ° to 6000 ° K.
B (Crystal, Liquid)
At temperatures up to 300 ° K, C_, H_ - _, and S_ were taken from
reference 48, and in the range 300 ° 4o iI00 _ K, from reference 49. From
1400 ° to 2313 ° K, the melting point (ref. 50), heat capacities calculated
in reference 49 from a Debye-Einstein equation were used. Heat-capacity
data from ii00 ° to 1400 ° K were obtained from a curve joining the heat-
capacity data selected for the other temperature ranges. Enthalpy and
entropy increments above ii00 ° K were obtained by integration as de-
scribed on page 8.
The heat of fusion, 5319.9 calories per mole, was calculated from
the estimate of entropy of fusion, 2.3 calories per mole per OK, given
in reference 51.
The estimate of 7.5 calories per mole per oK for the heat capacity
of the liquid was taken from reference 51.
BCl2 (aas)
Frequencies were taken from corresponding BCI 3 frequencies. The
bond angle was assumed to be 180 ° , since the bond angles of NO 2 and N03- ,
S02 and S03, and BCI 3 are all 120 ° . The B-CI bond length, 1.73 A_ was
also assumed the same as that in BCI 3.
The heat of formation was estimated from the average bond energy of
BCI3, _(B-CI) = i05.4 kilocalories per mole.
BF 2 (Gas)
Frequencies and structure were estimated from BF S in a manner analo-
gous to that described for BCI 2.
The bond angle and the bond length were thus estimated to be 120 °
and 1.295 A, respectively.
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C -
The heat of formation was estimated from the average bond energy of
BF3, DS(B--F ) = 152.8 kilocalories per mole.
BFCl (Gas)
The frequencies were estimated to be the @eometric mean of the
corresponding BCI 2 and BF 2 frequencies. (This estimation method using
C02 and CS 2 frequencies yields frequencies for COS in good agreement
with spectroscopic measurements.)
The bond angle and the bond lengths were taken from BF 2 and BCI 2.
The heat of formation was estimated from the average bond energies
for BF 2 and BCI 2.
(Crystal)
O O O O O
At temperatures below 300 K, C_, H_ - HX. and Sm were taken from
reference 52. From 350 _ to 1650 _ K, C5 was taken from reference 55.
O • O
Since C_ ms constant between 1450 and 1650 ° K, this value was
assumed to ap_ly up to 6000 ° K. Above 300 ° K, enthalpy and entropy in-
crements were obtained by integration as described on page 8.
B02 (Gas)
The heat of formation was calculated from the following room-
temperature reaction reported by reference 54:
OH(g) + _Z02(g) -- H20(g) + BO2(g) + 16 kcal
B203 (Gas)
Frequencies were taken from reference 55. Of two possible values
given for v4, the higher value was chosen arbitrarily.
Reference 55 suggests a Co2.v (symmetry group) structure with an
apex angle between 95 ° and 150 An intermediate angle of 120 ° was used
herein.
B205 (Glass, Liquid)
From 298.15 O to 500 ° K, C_, H_ - I_298 , and S_ for the glass phase
were obtained from equation (i) of reference 58. A constant value of
C_ of 50.45 calories per mole per OK for the liquid was assumed from
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560° to 6000° K. This value is given by equation (2) of reference 56
for temperatures from 900° to 1800° K and is almost exactly that given
by reference 57 for temperatures from 560° to 625° K.
Reference 57 shows that heat capacity has a rapid rise and a peak
in the temperature range of about 500° to 560° K that is due to the
change in the material from a glass to a liquid. Heat capacities in
this range were so selected as to integrate numerically to an enthalpy
value of 1564. 7 calories per mole and at the same time to have a similar
rapid increase and peak as the data of reference 57. The value ofgo o560 _ H500 _ 1564.7 calories _er mole was obtained from the difference
of H560 - H_98 and H500 - H298 given by equations (2) and (1), re-
spectively, of reference 56.
The values of (_ - H_98.15)(glass ) were converted to H_(glass) -
H_(c) by adding the value of H_98 15(glass) - H_(C)o= 6578.3 calories
per mole. This value was obtained'from (H_98 15 - oHO)(c) = 2218.3
calories per mole (ref. 58) and H_98.15(glass 7 - H298.15(0 ) = 4360
calories per mole (ref. 56).
The derived value for entropy at 298.15° K is 18.64 calories per
mole per OKcompared with the value of 18.9 given in reference 56.
B203 (Crystal, Liquid)
A heat-capacity curve drawn through the data of references 56
and 58 showed that the values from reference 58 in the range from 100° to
300° K joined smoothly with those from reference 56 in the range from
400° to 723.15 ° K. From i00 O to 300° K, C_, H_ - HS, and S_ were taken
from reference 58. From 300° to 400° K, the enthalpy and entropy in-
crements were obtained by the analytical method described on page 8.
From 400° to 723.15° K, C_ and increments of enthalpy and entropy were
derived from equation (i) of reference 56.
The implied heat of fusion and the entropy of fusion are 5626.7
calories per mole and 7.781 calories per mole per OK, respectively, com-
pared with the values of 5270 calories per mole and 7.3 calories per
mole per OK, respectively, given in reference 56.
B0Cl (aas)
The bending frequency was assumed to be the average of the bending
frequencies of the isoelectronic molecules, COS and CICN. The two
stretching frequencies were obtained from estimated force constants by
using equations (II,198) _nd (II,199) of reference 12. The force con-
stant, k2(B=O ) = 15.86×10 ° dynes per centimeter, is taken from B202 in
reference 55. The force constant kI(B-CI _ is expected to be slightly
larger than the constant for BCI 3 (4.63×10 ° dynes/cm, ref. 12) and was
taken to be 4.8×105 dynes per centimeter.
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The structure was assumed to be linear with bond lengths,
r(B-CI) = 1.73 A from BCI3 and r(B=O) = 1.2 A from HOBO.
The heat of formation was estimated from average bond energies.
From BCI3, D_(B-CI) = 105.4 kilocalories per mole; an average
_(B=O) = 204 kilocalories per mole was calculated from HOBOby using
H3B03 data for the B-O bond and from BOF.
(BOClls (aas)
Five frequencies were taken from the Raman spectrum measurements of
reference 333. The remaining frequencies were taken either from similar
molecules (refs. 333 and 334) or from molecules assumed to have similar
frequencies.
The structure was assumed to be analogous to (H]B02)3 with
r(B-O) = 1.36 A from (HB02) 3 and r(B-<]l) = 1.73 A from BCI 3.
The equilibrium study of the reaction
B203(Z) + BalS(g) = (BOal)3
yielded a heat of formation of -596.7 kilocalories per mole at 298.15 ° K
(information received from J. A. Blauer of Rocket Power, Inc.).
BOF (Gas)
The frequencies were estimated in a manner similar to that for BOCI.
The bending frequency was estimated to be the average of the HOBO esti-
mate and an estimate for the isoelectronic molecule, FCN (v2 = 450 cm-l).
The force constant, kI(B--F) = 9XlO 5 dynesper centimeter, is slightly
larger than the constant for BF 5 (8.83XI0 b dynes/cm in ref. 12).
The structure is assumed to be linear with r(B--F) = 1.295 A from
BF 3 and r(B--O) = 1.2 A from HOBO.
(BOF) 3 (Gas)
Five frequencies were taken from reference 334; four of these fre-
quencies were obtained from infrared measurements. The remaining fre-
quencies were taken either from similar molecules (ref. 333) or from
molecules assumed to have similar frequencies.
The structure was assumed to be analogous to that of (HB02) 3 with
r(B-O) = 1.36 A from (HB02) 3 and r(B--F) = 1.30 A from BF 3.
( 
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Be (Crystal, Liquid)
The heat-capacity data for the crystal were obtained from a smooth
curve _rawn to follow closely the data of reference 59 from 5° to 500° K,
reference 60 from _00° to 900° K, and reference 61 from 900° to 1560° K,
the melting point. A discussion of integration for enthalpy and entropy
is on page 8.
The heat of fusion, 5520 calories per mole, was taken from refer-
ence 61. The constant heat-capacity value of 7.2 calories per mole per OK
for the liquid was estimated from the enthalpy data of reference 61.
BeC1 (Gas)
The heat of formation was obtained from the following reaction at
a temperature of 1500° K:
BeCl2(g) + Be(c) = 2Beef(g) - 67 kcal
This heat of reaction is reported by reference 505 as a preliminary
value.
BeCl2 (Gas)
The frequency vI was estimated by using equation (II,195) of
reference 12 and the force constant, kl(Be-Cl ) = 2.9×105 dynes per centi-
meter, given in reference 62.
The heat of formation was calculated from the heat of sublimation,
54±i kilocalories per mole, in the range of 496° to 578° K (ref. 65).
The correction of the heat of sublimation to 298.15° K is 0.5 kilocalorie
per mole, which is less than the uncertainty in the heat of sublimation
and was therefore omitted. The heat of formation of the crystal givenO
in reference 64 is (Z_H298.15)f = -118.05 kilocalorie per mole.
BeF (Gas)
A molecular flow effusion study was made of the reaction
BeF2(g)+ Be(c, ): 2BeF(g)
that yielded thermodynamic second- and third-law heats of formation at
298.15 ° K of -_8.3 and -50.9 kilocalories per mole (information received
from R. E. Yates of Rocket Power, Inc.). These values were averaged to
give -49.6 kilocalories per mole.
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BeF2 (Gas)
The frequency vI was estimated by using e_uation (11,195) of
reference 12 and the force constant, kI = 5.0×i0 _ dynes per centimeter,
given in reference 62.
BeFCI (Gas)
The frequencies were estimated by using equations (11,198), (11,199),
and (11,200) from reference 12 and the force constants for BeF2 and BeCI2
given in reference 62. The force constant, k_ = 1.13×10-±± dyne centi-
meter, was estimated to be the average of the values of k6 for BeF2
and BeCI2•
The r(Be-CI) and r(Be--F) bond distances were assumed to be the
same as those given in reference 65 for BeCI2 and BeF2: r(Be-C!) = 1.75 A
and r(Be--F) = 1.40 A.
The heat of formation was estimated to be the average of the values
for BeCI2 and BeF2.
Be0 (Crystal, Liquid)
A heat-capacity curve was faired through the three sets of data
reported in the following three references: reference 66 (55.5 ° to
292.4 ° K), reference 67 (500° to 700° K)_ and reference 68 (1200° to the
melting point, 2843° K, ref. 89). The heat-capacity data of reference 66
were taken directly, and enthalpy and entropy increments were obtained
by the analytical integration technique described on page 8. The en-
thalpy data of reference 67 from 374° to 1175° K were fitted by the method
of least squares to an equation of the form
aI
H_ - H_ = -_ + a 2 + a3T + a4T 2
Enthalpy from this equation and the heat capacity and the entropy calcu-
lated from the corresponding equations were taken in the range of 500 °
to 700 ° K. The high-temperature heat Capacity was calculated from the
equation given in reference 68. The heat capacities at the intermediate
temperatures were read from the curve, and enthalpy and entropy incre-
ments were obtained analytically.
FAr the liauid C° was estimated to be constant at 15 calories per
_ , p
mole per OK. The heat of fusion, 17,058 calories per mole, was calcu-
lated from an entropy of fusion, Z_S_843 = 6 calories per mole per _K, as
suggested in reference 70 for polyatomic molecules.
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(BeO)2 (Gas), (BeO)3 (Gas), and (Be0)4 (Gas)
The frequencies for these polymers are the approximate estimates of
references 4 (Dec. 31, 1960) and 5.
Also, the planar cyclic structures with r(Be-O) = 1.63 A assumed
by these references were used herein.
The heats of formation were calculated from the following heats of
vaporization at 2150° K reported by reference 71: 172±8_ 161±6_ and
177±8 kilocalories per mole for (Be0)2 , (BeO)3, and (Be0)4 , respectively.
Be(OH)2 (Gas)
The heat of formation was obtained from the following reaction at
i_00 ° K reported in reference 72:
Be0(c) + H20(g) = Be(OH)2(g) _ 41.5 kcal
c (Gas)
The heat of formation was calculated from the dissociation energy
of CO given in reference 73_ D_ = 2.56.176 kilocalories per mole.
C (Graphite)
Heat-capacity data were taken from a curve drawn to follow closely
the data from the following references: from 13 ° to 300 ° K, refer-
ence 74; from 300 ° to ii00 ° K_ reference 75j from ii00 ° to 2100 ° K,
reference 76_ and from 2100 ° to 3200 ° K, reference 77. From 3200 ° to
4000 ° K the curve was extrapolated to an estimated value of 6.5 calories
per mole per oK at 4000 ° K.
Values of H_ - _ and S_ at temperatures up to 300 ° K were taken
from reference 74. Above 300 ° K, enthalpy and entropy increments were
obtained by integration as described on page 8.
Reference 78 suggests a method of including the effects of the
anisotropy of graphite in the Debye extrapolation of the heat capacity
at constant volume. This suggestion was not followed because of uncer-
o at the higher temperatures.tainties in converting to Cp
Although data for the liquid are not included in this report_ refer-
ence 79 reports a heat of fusion of i0_000 calories per mole at 4000 ° K.
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CC14 (Gas)
A regular tetrahedral model was assumed with the bond length,
r(C-C1) = 1.760 A, from reference 80.
cFz (Oas)
The frequency v 3 was estimated by using equations (II,189), (If,
190), and (II,191) of reference 12. The latter two equations and the
values of vI and v 2 (ref. 81) were used to solve for the force constant
necessary in solving equation (II_189) for vS . Choosing an angle of
at least 130 ° was necessary in order to obtain real solutions to these
equations. The assumed angle of 130 ° gives 1440 cm -I for v S . The same
value of v S may be estimated from a correlation of CF 2 frequencies with
those of NO 2. The following equation was used to estimate the anharmonic
constants:
xij(cF2)  i j(cFz)
xij(N02) .... viv j(N02)
This relation is usually used for estimating the anharmonicities of an
isotopically substituted species (see eq. (II,307) of ref. 12). The
spectroscopic constants of NO 2 were used in this case because of the
similarity of the two molecules.
The C-F bond length, 1.30 A; was estimated from the structures of
other molecules.
The heat of formation, -30 kilocalories per mole, is taken from
reference 82. This value implies a C=C bond dissociation energy in
C2F _ of 9S kilocalories per mole_ which is lower than the C=_ bond values
of 142 kilocalories per mole in C2H 4 and 149 kilocalories per mole in
C2CI 4 (quoted in ref. 82). The suggested heat of formation of -46 kilo-
calories per mole in reference 4 implies the much lower C=(] bond value
in C2F _ of 60 kilocalories per mole.
CF 3 (Gas)
The frequencies Vl, v3, and v4 were estimated by averaging corre-
sponding frequencies in CF 2 and CF4. The remaining frequency v 2 was
estimated to be an average of the BF 3 and C0F 2 bending frequencies.
The molecule was assumed to be planar with a C--F bond length of
1.30 A_ which was estimated from the structures of other molecules.
The statistical weight was assumed to be 2.
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CF4 (aas)
Anharmonicities were calculated from the observed frequencies and
band assignments given in reference 83. Since many more bands were ob-
served than were necessary, the values obtained could vary, depending on
the bands chosen to obtain the constants. In this case, the simpler
combination bands were, in general, preferred; for example, 2v 4 was
chosen in preference to Sv 4 to evaluate x44.
cH (ass)
Thermodynamic functions were taken directly from reference 21. Of
the two sets of data given, the set including the _Z- state was used.
It was necessary to subtract the entropy of nuclear spin, R in 2 = 1.3775
calories per mole per OK, from the values of S_.
2 (Gas)
Of the two most probable bending frequencies observed (1362 and
1114 cm -I from ref. 84), the value of 1362 cm -I was used because it was
closer to the estimated value_ 1480 cm-l_ of reference 84.
The bond dissociation energy, D_(CH2--H ) = 86.49 kilocalories per
mole, was taken from reference 85.
CH 5 (Gas)
The bending frequency v 2 was taken from reference 86. The other
frequencies were estimated from the frequencies of CH 2.
The heat of formation was calculated from the bond dissociation
D_(CH3-H)u-- = 101.9 kilocalories per mole, reported in reference 85.energy,
C2N 2 (Gas)
The heat of formation was obtained from the following room-
temperature reaction reported by reference 87:
C2N2(g) + 202(g) : 2C02(g ) + N2(g) + 261.94 kcal
COF 2 (Gas)
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COF2(g) + H20(Z) = 2HF(aqueous) + C02(g) + 26.73 kcal
where (g_H_98.18)f_HF(aqueous) -- -78.7 kilocalories per mole and
(ZkH_98.15)f_H20(Z) = -68.5176 kilocalories per mole (ref. 50).
COFCl (Gas)
Interatomic distances and bond angles were estimated from the struc-
tures of COCI 2 and COF 2. The structure was considered planar with the
C=O, C-CI, and C-F bonds and the angle CICF equal to 1.17 A, 1.746 A,
1.32 A, and i12°_ respectively.
The heat of formation of COFCI was estimated to be the average of
the values of COCI 2 and COF 2.
Clan (Gas)
The heat of formation was obtained from the following room-temperature
reaction (ref. 89):
CNCl(g) + ZNa0_(Z000H?.0)= NaCN0(?.O00HZ0)+He0(Z)
+ NaCI(2OOOH20 ) + 66.$26 kcal
(_o ) =where 298.15 f,NaOH(2OOOH20 ) -i12.162 kilocalories per mole (ref. 50),
(ZkH_98.15)f_NaCI(2000H20)-- -97.242 kilocalories per mole (ref. 50),
(_H_98.1S) f,K20(Z) =-68.5174 kilocalories per mole (ref. 50)_ and
o = -93.45 kilocalories per mole (ref. 89).( 298 f, acNoC?000H20)
CIF 3 (Gas)
The heat of formation was obtained from the following heat of re-
action at 573 ° K reported by reference 90:
CiF(g) + F?(g) = Cl%(g) + 25 kcal
H_ (aas)
Thermodynamic functions at temperatures up to 5000 ° K were taken
directl_ from reference 8. The data of reference i were used from 5000 °
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H3B03 (Gas)
The heat of formation was obtained from the following room-temperature
reaction (ref. 91):
5
2-1B203(glass ) + _ H20(Z) = H3BO3(c) + 9.130 kcal
where (AH29815)f H 0(_) = -68"31740kilocalories per mole (ref. 50)
" _ 2 o
heat of sublimation {ZXH413] s H BO is 23.43 kilocalories per mole
(ref. 92). \ / _ 3 3
The
_c_ (aas)
The heat of formation was obtained from the heat of combustion at
298.15 ° K reported in reference 93:
5 7 i
_C_(g)+ _ 02@) : _ %o(z) + cO2(g)+ _ Nz(g)+ 159._kcal
where (ZXH_98.15)f,H20(Z) = -68.3174 kilocalories per mole (ref. 50).
HCO (Gas)
The heat of formation was calculated from the dissociation energy
DS(HC0-H) = 75.1 kilocalories per mole (ref. 9&).
(aas)
Thermodynamic functions were calculated by using the method de-
scribed in reference 15. (See section entitled "Closed form for rota-
tion" in this report.) Vibrational energy was cut off after 20 levels.
(o )The heat of formation given in reference 95, ZXH298 15 f = -64._
kilocalories per mole, and the heat of formasion derived from the dis-
sociation energy_ D8 = 135.15 kilocalories per mole_ given in refer-
ence 96 were averaged.
HS (Gas
Thermodynamic functions for HS_ OH_ and SiH were taken from refer-
ence 9. In order to extrapolate the data from 5000 ° to 6000 ° K_ a least-
o
squares fit of the Cp data between 3000 ° and 5000 ° K was made by using
the equation
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o C
Cp = A + BT + T-_
This equation was integrated with respect to T and in T in order to
obtain enthalpy and entropy increments, respectively. Three-point
Lagrangian interpolation was used to obtain data at temperatures not
tabulated in reference 9.
Li (Crystal, Liquid)
Between 1.50 and 298.15° K, heat-capacity data were taken from a
curve drawn to follow closely the data from reference 97 in the range
from 1.5 ° to 20° K and from reference 98 in the range from 20° to
298.15° K. From 298.15 ° to 453.70 ° K, the melting point, an assumed
linear equation for heat capacity was fitted to the enthalpy increment
reported by reference 99 for this range.
The heat of fusion, 717.1 calories per mole, and the heat capacities
from the melting point to 1200° K were taken from reference 99. The
linear temperature dependence of heat capacities given in this reference
for the range from 693° to 1173° K was assumed to apply up to 2500° K.
See page 8 for discussion of integration for enthalpy and entropy.
LiCl(aas)
The rotational constant was calculated from the high estimate of the
interatomic distance given by reference i00, r = 2.022 A. The high esti-
mate for LiF in reference i00 compares well with the experimental value.
LiCI (Crystal, Liquid)
From i00 O to 300 ° K, C_, H_ o HS' and S$ were taken from refer-
ence i01. From 400 ° to 883 ° K, Cp, H_ - _, and S_ were derived from
equation (i) of reference 102. The heat-capacity data from these two
references join smoothly.
For the liquid, a constant heat capacity of 15 calories per mole
per OK, estimated from equation (2) of reference 102, was assumed up to
6000 ° K.
The heat of fusion, 4760 calories per mole, was taken from refer-
ence i03.
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LiF (Crystal, Liquid)
Below 200° K, the heat-capacity data were taken from reference 104,
and the enthalpy and entropy increments were obtained by the analytical
method described on page 8. From 298.15° to the melting point of
O O O O
1121 3 K. C . Hm - H_. and S_ were taken from reference 105. The heat-
. • p• _ U _
capacity data from these two references join smoothly.
The constant heat capacity, 15.51 calories per mole per OK, reported
by reference 105 for the liquid from 1121.3 ° to 1200 ° K was assumed up
to 6000 ° K. The heat of fusion, 6471.0 calories per mole, was taken
from reference 105.
SiO (Gas)
Two possible ground-state assignments are suggested for LiO, the
2_ state of OH and the 2Z state of Group IIZ oxides. Since the
halides and the hydrides of Groups I and ZII have the same ground-state
configurations, a 2Z state was assumed for Li0 and NaO. The inter-
atomic distance, r = 1.82 A, was assumed to be the same as that for Li20.
The values of _e and _eXe were estimated from comparisons with other
light-element diatomic molecules.
Li20 (Gas)
The frequencies were estimated according to equations (II, 189),
(11,190), and (11,191) of reference 12. The force constant kI was
assumed to be the same as the Li0 diatomic force constant, 3.14Xi05
dynes per centimeter, while the k$/Z 2 constant was estimated to be
0.65XI05 dynes per centimeter by comparison with similar molecules (see
table 40 of ref. 12).
The heat of formation was obtained from the heat of sublimation at
0 ° K, 106.1±5 kilocalories per mole (ref. i08).
Li20 (Crystal, Liquid)
For the crystal, values of C ° H_° _ HOo and S_ were taken from
reference 107 for temperatures froP'100 ° to 300 ° K and from the equations
in reference 108 for temperatures from 400 ° K to the melting point,
1700 ° K (ref. 109). The data from the two references join smoothly.
It was assumed that the entropy of fusion was equal to that of' Na20 ,
8.4 calories per mole per OK (ref. 109), which gives an enthalpy of fusion
of 14,280 calories per mole. The heat capacity for the liquid was esti-
mated to be 21.5 calories per mole per OK.
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Li0 (aas)
The frequencies were estimated by taking an average of the two Li20
stretching frequencies, an average of the two H20 stretching frequencies,
and an average of the bending frequencies of both the Li20 and the H20
molecules.
Bond lengths were assumed to be those of Li20 and H20 with an assumed
bond angle of 105 ° .
The heat of formation was obtained from the following reaction re-
ported by reference ii0 at 1300 ° K:
Li20(c ) + H20(g) = 2Li0H(g) - 79.0+2.0 kcal
Li0H (Crystal, Liquid)
Values of C_, H_ - H_, and S_ were taken from reference iii for
temperatures from i00 ° to 300 ° K and from the equations given in refer-
ence i08 for temperatures from 400 ° to 744.3 ° K, the melting point. The
data from these two references join smoothly.
A heat of fusion of 5010 calories per mole was taken from refer-
ence i08.
The constant value of heat capacity of the liquid, 20.74 calories
per mole per oK, given in reference i08 for temperatures to 900 ° K is
assumed to apply to 6000 ° K.
(LiOn)z (aas)
The frequencies and the structure were assigned according to the
suggestions of reference ii0. Six frequencies were taken from (LiF) 2_
the remaining O--H stretching and Li-0H bending frequencies are from the
monomer, Li0H.
The trans configuration was assumed with the H atoms 60 ° above and
below the plane.
The heat of formation was calculated from the heat of dimerization
at 1300 ° K reported by reference ii0:
2Li0H(g) = (Li0H) 2(g) + 60 kcal
Mg (Crystal, Liquid)
Heat-capacity data were taken from a curve drawn to follow closely
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the data of reference 112 from 5° to 15° K_ reference 113 from 15° to
298.15 ° K_ reference 114 from 330 ° to 543 ° K, and reference i15 from
700 ° to 923 ° K, the melting point. The heat of fusion, 2140 calories per
mole, was taken from reference 115. See page 8 for discussion of inte-
gration for enthalpy and entropy.
A constant heat capacity for the liquid of 8 calories per mole per
OK was estimated for the range from 923 ° to 2500 ° K from the enthalpy
data of reference 115 in the range 923 ° to ii00 ° K.
(aas)
The interatomic distance, r = 2.18 A, was assumed to be the same as
that in MgCI 2.
2 (aas)
The values of v2 and v3 were taken from reference 62] wI was
estimated by using equation (II,195) of reference 12 with the force con-
stant, kI = 1.9×100 dynes per centimeter, given in reference 82.
MgF 2 (Gas)
Frequencies were assumed to be in the same proportion to respective
MgCI 2 frequencies as BeF 2 is to BeCI 2.
MgF 2 (Crystal, Liquid)
The heat-capacity data taken from reference 116 in the range from
54 ° to 248 ° K joined smoothly to the data calculated from the heat-
capacity equation given in reference 40 for the range from 400 ° to the
melting point, 1536 ° K. The heat capacities at 298.15 ° and 300 ° K were
read from a plot of these data. From 0° to 300 ° K, enthalpy and entropy
increments were obtained by the analytical method described on page 8.
From 400 ° to 1536 ° K, C_ and increments of enthalpy and entropy were
derived from the equations of reference 40.
For the liquid, the enthalpy data of reference 117 in the range
from 1539 ° to 1760 ° K were fitted by the method of least squares to the
equation of a straight line. The resulting constant heat capacity,
22.664 calories per mole per OK, was assumed up to 6000 ° K.
From the crystal and the liquid enthalpy data, the implied heat of
fusion is 13,884.0 calories per mole.
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MgFCl (aas)
The frequencies were estimated by taking an average of the two MgF 2
stretching frequencies_ an average of the two MgCI 2 stretching frequencies_
and an average of the bending frequencies of both the _F 2 and the MgCI 2
molecules.
The bond lengths, r(Mg--F) = 1.77 A and r(Mg-Cl) = 2.18 A, were
taken from M gF 2 and MgCI 2.
The heat of formation was estimated to be the average of the MgCI 2
and M_F 2 values.
MgO (Crystal)
A heat-capacity curve drawn through the data of reference 118 in
the range from 20 ° to 300 ° K joined smoothly to the data calculated from
the heat-capacity equation given in reference 40 in the range from 400 °
to 1500 ° K. Above 1500 ° K the heat-capacity curve was extrapolated to
an estimated maximum value of 14.5 calories per mole per oK at 3000 ° K.
From 0 ° to 300 ° K the enthalpy and entropy increments were obtained by
o andthe analytical method described on page 8. From 400 ° to 1500 ° K, Cp
increments of enthalpy and entropy were derived from the equations of
reference 40. From 1500 ° to 3000 ° K, values of C_ were read from the
curve and the enthalpy and entropy increments were obtained analytically.
Mg0 (aas)
One stretching frequency and the bending frequency were taken to be
the same as the corresponding Na0H values. The remaining frequency was
estimated to be 750±50 cm -I by examining the frequencies for Na0, NaF,
NaOH, LiO, LiF, LiOH, Be0, BeF, BeF2, MgO, MgF, and MgF 2.
Bond lengths were assumed to be those of MgO(c) (re±. ll9) and
H20(g ) with the bond angle taken to be 105 ° .
The heat of formation was obtained from the bond dissociation energy
of MgOH reported by reference 120, D_(Mg-0H) = 56±5 kilocalories per mole.
(aas)
The A state spectroscopic constants reported in reference 16 were
assumed to be those for a iE ground state. The rotational constant
was calculated from the estimated bond length_ r = 2.15 A; obtained from
a correlation of force constants and internuclear distances in similar
molecules.
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The fundamental frequency was estimated to be the average of the
stretching frequencies of NF 5.
The interatomic distance, r = 1.371 A, was assumed to be the same
as the N--F bond length in NF 3.
The dissociation energy was assumed to be one-third the heat of
atomization of NF 3.
(aas)
The heat of formation was obtained from the N2F 4 dissociation energy,
D_98.15(NF2--NF2) = 20 kilocalories per mole, which is an average value
from references 121 and 122. The heat of formation of N2F 4 was taken
= -2 kilocalories per mole.from reference 122, 298.15 f
N2F z (Gas)
Rotational and vibrational data are for the chemically inactive
trams isomer (ref. 123).
NO 2 (Gas)
The heat of formation was calculated from the following reaction
at 0° K reported by reference 124:
i
NO 2 = NO + _- OR_ - 12.795 kcal
N204 (Gas)
The heat of formation was calculated from the dissociation energy
of N204, D_(NO2--NO 2) = 12.71 kilocalories per mole. This value was ob-
tained from a third-law treatment of the vapor-pressure data of refer-
ence 124 by using the free-energy data herein for NO 2 and N204.
(aas)
The heat of formation was computed from the equation
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Partial pressures of monatomic sodium were computed at the boiling
points of 1154.61° and $96,6 ° K (ref. 125) corresponding to saturated
pressures of 1.0 and 0.05 atmosphere, respectively. These values yielded
an a_erage heat of formation of 25.65 kilocalories per mole at 0° K.
Na (Crystal, Liquid)
Heat-capacity data were taken from the following sources: from 1.5 °
to 20° K, reference 126; from 35° to 300° K, reference 127 (by using data
from the highly pure cast sample); from 350° to 370.98° K (the melting
point)_ reference 128. These data fit together smoothly.
The heat of fusion, 621.8 calories per mole, and heat capacities for
the liquid between 370.98° and 1200° K were taken from reference 128.
The C° curve was then graphically extrapolated. Enthalpy and entropy
for th_ solid and the liquid were analytically integrated as described on
page 8.
( aCl)2 (Gas)
The heat of formation was calculated from the heat of dimerization
at i000 ° K reported in reference 129:
2ZaCl(g)--( aCl)2(g)+  S.Skcal
The fundamental frequency _e was calculated from an estimated
force constant by using equation (III, 91) of reference 16. Force con-
stants of the alkali halides were plotted against interatomic distance
and against ionization potentials to obtain this estimate (see ref. 130)
The rotation constant B e was calculated from the interatomic
distance, r = 1.840 A, given in reference i00. A plot of the values of
_e/Be for the alkali halides obtained from reference i00 was used to
obtain an estimate for _e"
The heat of formation was calculated from an average heat of subli-
mation, 65.7 kilocalories per mole, at 298.15 ° K. This average is ob-
tained from seven independent values, six of which are selected in refer-
ence 131 from a third-law treatment of the data, while the seventh is
inferred from the dissociation energy measured in reference 152. The
heat of formation of NaF(c), CAH_98.1S]f = -136.3 kilocalories per mole,
was taken from reference 133.-
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(Oas)
The bond length, r(Na--F) = 2.02 A, was taken to be I0 percent higher
than that of the monomer_ since the LiF dimer distance is i0 percent
greater than the monomer distance. The angles were considered equal to
those of (LiF)2 since (LiC1)2 and (NaC1)2 have equal angles.
The heat of formation was calculated from the heat of dimerization
at i000 ° K reported in reference 129:
2NaF(g)= ( aF)2(g)+ S6.9kcal
_aO (Gas)
The ground state was assumed to be a _ state (see LiO (Gas)).
NaOH (Gas)
The frequency vI was taken from reference 134, v3 was estimated
to be the ssmle as the corresponding Li0H frequency_ and the bending fre-
quency was estimated to be somewhat less than the LiOH frequency.
The structure is assumed to be analogous to Li0H. The Na-O bond
length, 2.18 A, was estimated by using the following bond-length ratio:
rNaoH(Na-O) rLi20(Li-O)
rNaF(Na_F) = rLiF(Li_F)
The heat of formation was calculated from the heat of sublimation
reported by reference 135, (AH_98.15)s = 46.4 kilocalories per mole.
(NaOH)2 (Gas)
The frequencies and the structure were assigned by analogy to
(Li0H) 2. Six dimer frequencies are from (NaF)2 ; the remaining two, 0--H
stretching and Na-OH bending, are from the monomer.
The Na-O bond length (r = 2.25 A) was estimated by using the follow-
ing bond-length ratio:
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The heat of formation was calculated from the heat of dimerization
at SO0° K reported in reference 136:
2Na0H(g) = (NaOH)2(g) + 54 kcal
02 (Gas)
Thermodynamic functions were calculated by using the method described
in reference 13 (see section entitled "Closed form for rotation" in this
report). Vibrational energy was cut off at 41,260 cm-I for all states
except the BSZ_ state, which was cut off at 57,127.5 cm-I.
(Gas)
Thermodynamic functions were taken from reference 9.
interpolation and extrapolation techniques.)
(See HS for
P (Crystal, Liquid)
For the solid, heat capacities from 15 ° to 315 ° K were taken from
reference 137. Values of _ - H8 and $6 up to 517.30 ° K, the melting
point, were integrated from these data by the analytical method described
on page 8.
The heat of fusion_ 157.43 calories per mole, was taken from refer-
ence 157.
The heat capacity for the liquid at 520.15 ° K (ref. 137) was assumed
to be constant from 517.50 ° to 2500 ° K.
PCl 5 (Gas)
The heat of formation of PCI S was obtained from the heat of forma-
O
tion of the liquid, (AH298.15)_ = -79.4 kilocalories per mole, reported
in reference 158 and the heat _ . . o
of vapormzatmon, (AH298.15)v = 7.78 kilo-
calories per mole, reported in reference 50.
PF 3 (Gas)
The dissociation energy was calculated from an average bond energy
given in reference 139, DS(P--F) = 117 kilocalories per mole.
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PH 3 (Gas)
The heat of formation was taken to be the average of two values,
(zkH_98.15)f-- 1.3+0.4 kilocalories per mole (ref. 140) and
(ZXH_98.15)f-- 2.21 kilocalories per mole (ref. 50).
of
S (Gas)
The heat of formation was calculated from the dissociation energy
$2, D_ = i01 kilocalories per mole (ref. 141).
S (Crystal, Liquid)
Heat capacities up to 300 ° K were taken from reference 142. Values
of H_ - _ and S_ up to 300° K were analytically integrated as de-
scribed on page S.
Values of C_, H_- H_98.15 , and S_ S_98.15 from 400 ° to 700° K
were interpolated from data given in reference 143. Reference 143 gives
data at very close temperature intervals to show the effect of heat-
capacity transitions occurring at 368.54 °, 388.36 ° (the melting point),
and 432.25 ° K.
The heat of fusion, 410.5 calories per mole, was taken from refer-
ence 143.
The heat capacity, 7.694 calories per mole per OK, given in refer-
ence 143 at the normal boiling point, 717.75 O K, was assumed to be con-
stant up to 2500 ° K.
scl ( as)
The vibrational frequency was estimated from SCI 2.
The interatomic distance, r = 1.99 A, was assumed to be the same as
that in $2CI 2 and SCI 2,
The heat of formation was calculated from the heat of formation of
$2CI 2 and from the bond energy, D_98.15(S-S ) = 69.1 kilocalories per
mole, assumed for S2F 2.
SCl2 (Gas)
A bond length of 1.99 A and a bond angle of 102 ° were selected from
the data given in reference 119.
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ata t ery l se perature tervals  ow e ffect f eat-
apacity ns tions curring t 68.540 , 88.360 e elting oint), 
and 432.250 . 
he eat f sion, 10.5 alories er ole, as en  fer-
ce 43. 
he eat apacity, . 94 alories er ole er ~  i en  fer-
ce 43 t e ormal oiling oint, 7.750 , as sumed  e n-
tant p  5 00 . 
8Cl Gas) 
The vibrational frequency as esti ated fro  8 1 • 
he teratomic istance,   .99 , as ssumed  e e e s 
at  8 C1  d 8 12 • 
he eat f rmation as alculated  e eat f r ation f 
82C12 and fr  t e ond energy, ~98.15(8-S)  9.1 ilocalories er 
ole, ssumed r 82F2 • 
8 12 ( as) . 
 bond ngth f . 9  nd  ond ngle f 020 ere lected  
t e ata iven i  ference 19. 
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The heat of formation was calculated from the average free-energy
change estimated from the following equilibrium-constant equation re-
ported by reference i_ as a function of temperature:
PSCI2 _78
l°glo pl/2 : T - 2.82
S 2 PCI 2
(760 ° K < T < ii00 ° K)
S2Cl2 (Gas)
A C2 (symmetry group) configuration with the S-CI bonds at right
angles was assumed from reference i$5. Average bond angles and lengths
are from reference 119: r(S-CI) = 1.99 A, r(S-S) = 2.05 A_ and angle
CISS = i0_ °.
The heat of formation was calculated from the heat of formation of
the liquid, (Z_I_98.15)f = -i_._ kilocalories per mole (ref. SO), and
the heat of vaporization, (Z_H_II.2) v = 8.61 kilocalories per mole
(ref. 50). The adjustment of the heat of vaporization at _ii.2 ° K to
298.15 ° K was estimated to be 1.0_ kilocalories per mole.
sF (aas)
The vibrational frequency was estimated from SF 2.
The interatomic distance, r = 1.56 A_ was assumed to be the same as
that in SF 6.
The dissociation energy, D_98.!s(S--F ) = 78 kilocalories per mole,
was estimated to be one-sixth the total bond energies in SF 6.
SF 2 (Gas)
The frequencies were estimated from S--F group bending and stretching
frequencies in SF4, SF6_ and S02F 2.
A bond angle of 95 ° and a bond length of 1.56 A are average values
from SOF 2 and S02F 2.
The heat of formation was calculated from an average S--F bond energy,
78 kilocalories per mole at 298.15 ° K_ estimated to be one-sixth the heat
of atomization of SF 6.
 t  r ation s culated  e  ree-energy 
 i ated   lowing Quilibrium-cons ant Quation -
rted  ference 144   nction  erature: 
00     11 00 ) 
 
  metry r up) onfiguration ith e -Cl nds t ht 
gles as sumed  ference 145. verage ond gles d gths 
re  ference 19: -Cl)  . 9 , -S)  . 5 ) d gle 
CISS  1040 • 
he eat f f r ation as alculated fr  t e eat f f r ation f 
e Quid, DH~98.15)f  14.4 ilocalories er ole f. 50), d 
e eat f aporization, D ~11.2)   . 1 ilocalories er ole 
f. 0). he justment f e eat f aporization t 411.20   
98.150  as sti ated   . 4 ilocalories er ole. 
S  G s) 
he ibrational fr Quency as sti ated fr  2 . 
he teratomic istance)   . 6 ) as med   e e s 
at  F6 . 
he i sociation ergy, ~98.15(S-F)   ilocalories er ole, 
as sti ated t   ne-sixth t e t tal ond nergies i  6 • 
 as) 
he Quencies ere sti ated  -F roup ending d tretching 
Quencies i  4 , 6 ) d 02F . 
 ond gle f 0 d  ond gth f . 6  re erage alues 
 F2 d 02F . 
he eat f r ation as alculated   erage -  ond ergy, 
 ilocalories er ole t 8.150 ) sti ated  e ne-sixth e eat 
f t mization f . 
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SF 4 (Gas)
The heat of formation was calculated from an average S-F bond energy,
78 kilocalories per mole at 298.15 ° K_ estimated to be one-sixth the heat
of atomization of SF 6.
SF 6 (Gas)
The interatomic distance, r(S--F) -- 1.56 A, was assumed to be the
same as the interatomic distance measured for S2FIo in an electron dif-
fraction study reported in reference 145.
S2F 2 (Gas)
The frequencies were estimated from corresponding frequencies of
other molecules.
A C 2 (symmetry group) structure analogous to $2CI 2 was assumed with
an S--F bond length of 1.56 A.
The heat of formation was calculated from the S-S bond dissociation
energy, _98.15 (FS-SF) = 69.1 kilocalories per mole, estimated from
H2S9 as suggested by reference 8. Values of the heat of formation of
O
liquid H2S2, (Z_I298.15)f = -5.5 kilocalories per mole, and heat of vapor-
O
ization of liquid H2S2, (Z_H343 5 _ = 8.4 kilocalories per mole, were
taken from reference 50. In orde_ to obtain the heat of formation of
the gas at 298.15 ° K, heat capacities for the liquid and the gas, 29 and
18 calories per mole per OK, respectively, were estimated by the method
described in reference 147. The S--F bond energy, 78 kilocalories per
mole at 298.15 ° K_ was estimated to be one-sixth the heat of atomization
of SF 6 .
s0cl(aas)
_me frequencies were estimated by taking the average stretching
frequency of S023 the average stretching frequency of SC12, and the
average bending frequency of both molecules.
The bond angle, i08 °, and bond lengths, r(S-O) = 1.45 A and
r(S-CI) = 2.07 A, were taken from the SOCI 2 structure given in refer-
ence 148.
The heat of formation was calculated from the S-CI bond energy ob-
tained by assuming both S-CI bond energies in SOCI 2 to be equal (see
 
he eat f rmation as alculated rom n erage 8-F ond ergy, 
 ilocalories er ole t 98.150 , stimated o e ne-sixth e eat 
f tomization f 8 -
8  as) 
he teratomic istance, 8- ) = . 6 , as ed    
s e  t  i t ratomic istance easured f r 82 10 i   l ctron if-
ction dy orted  ference 6. 
he quencies ere sti ated  responding uencies f 
ther olecules. 
  metry r up) cture alogous  8 1  as med ith 
 8-F nd gth f . 6 . 
he eat f r ation as alculated  e 8-  nd issociation 
ergy, ~98.15 8-SF)  9.1 ilocalories er ole, sti ated  
282 s gested  ference 6. alues f e eat f r ation f 
uid 282, ~~9 15)f ~ .5 ilocalories er ole, d eat f apor-
ation f uid 282, ~~4 . )v  .  ilocalories er ole, ere 
t en fr  ference .  rder t  btain t e eat f f r ation f 
e as t 98.150 , eat apacities r e uid d e as,  d 
 lories er ole er o , spectively, ere ti ated y e ethod 
escribed  ference 7. he 8-F nd ergy,  ilocalories er 
ole t 98.150 , as sti ated   ne-sixth e eat f t mization 
f 8F ' 
8 Cl Gas) 
The quencies ere sti ated y ing e erage tretching 
frequency f 802 , the average stretching frequency f 8 12 , and t e 
erage ending uency f oth olecules. 
he ond gle, 1 60 , d ond ngths, 8-o)  . 5  nd 
8-Cl)  . 7 , ere en  e 80 12 tructure i en  fer-
nce 48. 
he eat f r ation as alculated  e 8-Gl ond ergy b-
t ined y ssuming oth 8-01 ond nergies i  80C12 t  e ual ( e 
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S0F (Gas)), that is, D_98.15(CIOS-CI) = 54.8 kilocalories per mole.
SOCI2 (Gas)
The heat of formation was obtained from the heat of formation of
AHO _-the liquid, ( 295.65)f 58.5 kilocalories per mole (ref. 149) which
was assumed to be the same at 9.98.15 ° K, the heat of vaporization,
(AH_48"9)v = 7.41 kilocalories per mole (ref. 50), and the heat capacity
o 28.8 calories per mole per OK (ref. 50).
of the liquid, Cp =
s0F (Gas)
The frequencies were estimated from SO 2 and SF 2 according to the
procedure described for SOCI.
The bond angle, 107 °, and the bond length, r(S-O) = 1.41 A, were
taken to be the same as those reported for SOF 2 (ref. 150). The S--F
bond length, 1.56 A, was considered to be an average bond length from
SOF 2 and S02F 2.
The heat of formation was calculated from an average S--F bond dis-
sociation energy, D_98.15 (FOS--F) = 86 kilocalories per mole, which was
estimated from the following reaction obtained from ion appearance po-
tential measurements of reference 151:
sozFz(g) = soz(g) + zF(g) - 7.46 ev
Both bond energies in S0F 2 were assumed to be equal, although it was
suggested in reference 151 that the first bond may be i0 times stronger
than the second. Based on the previous assumptions, the following heat
of reaction was calculated at 298.15 ° K:
SOF2(g ) _ SOF(g) + F(g) - 86 kcal
s0Fz (Gas)
The heat of formation was calculated by assuming that the S=0 bond
energy was the same as that for SOC12, that is_
D_98.15(F2S=O ) = D_98.15(C12S=0 ) = 104.8 kilocalories per mole.
Si (Crystal, Liquid)
For the solid, heat capacities from 2.5 ° to 300 ° K were taken from
reference 152 and from 400 ° to 1685 ° K (the melting point) they were
computed from the following equation (ref. 15S, eq. (4)):
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SOF (Gas)), that is, D~ C O l  ~ 54.8 kilocalories per ole. 
S 12 (Gas  
nl  heat f formation a  obtained from the heat of formation of 
the li~uid, (6 ~ 65)f = 8.5 kilocalories per ole (ref. 49), hich 
was as  to be the s  t 2 8.150 , t e eat f vaporization, 
(6H~48.9)v = 7.41 kilocalories per mole (ref. 50), and the heat capacity 
of the li~uid, C~ = 8.8 calories er ole er ~ (ref. 50). 
SO  ( ) 
~  re~uencies ere stimated  0  nd F  ccording t  t e 
rocedure escribed f r OC1. 
~  ond ngle, 070 , nd e ond l ngth, -O)  . 1 , ere 
t ken  e e e s ose ported r F  ref. 50). ~  -  
ond l ngth, .56 , as onsid red t  e n verage ond l ngth fr  
S F  and S02F2. 
~  eat f r ation as alculated   verage -  ond is-
ciation ergy, ~ .15 S- ) ~  ilocalories er ole, hich as 
sti ated  e ll wing action tained   pearance o-
ntial easur ments f ference 1: 
oth nd ergies i  OF2 ere ass med t  e ~ al, lt ough  as 
gested  ference 1 at t  st nd ay  1  ti es t nger 
n  ond. ased   r vious umptions,  ll wing eat 
f action as lculated t 8.150 : 
2 (g) = F(g)  (g) -  cal 
SOF2 (Gas) 
~  at  fo ation as c l ulated  ing t t th  S O d 
ergy as t  sa e as t t f r S C12, t t i , 
D~98.15(F2S=O)  298.15(C12S=O)  104.8 il calories per ole. 
S  ( rystal, ~ id) 
F r th  s li , h at c ac ties fro  2 0 to 3 0 K re ta n fro  
r rence 1  a  fro  4 0 to 1 50  (th  elting p i t) th  w re 
c puted fro  th  foll ing e~ ation (r . 1 3, e~  ( ): 
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Cp°: 5.551 + 0.8785(10-3)T _ a.9o73_(105)
T 2
The data from these two references join smoothly. Enthalpy and entropy
were analytically integrated as described on page 8.
For the liquid_ the entha!py data of reference 154 in the range
1688 ° to 1885 ° K were fitted by the method of least squares to a linear
equation:
O O
_T(_) - _z9s.15(o) ---6.143 T + 10,334.8
This equation, which differs slightly from the equation in reference 154,
was used to extrapolate the thermodynamic properties of liquid silicon
up to 6000 ° K. The heat of fusion implied by the difference in enthalpy
between solid and liquid at 1685 ° K is 12,031.6 calories per mole.
SiCI (Gas)
The interatomic distance, r = 2.01 A, for the ground state was
assumed to be the same as the Si-CI bond length in SiCI 4 (ref. 119).
SiCl 2 (Gas)
The frequencies were taken to be in the same proportion to the
corresponding SiCI 4 frequencies as SiF 2 is to SiF4.
An average bond length of 2.03 A and bond angle of ii0 ° were taken
from similar molecules (ref. 119).
The heat of formation was calculated from the heat of reaction
obtained from a thermodynamic third-law treatment of the vapor-pressure
data of reference 155:
sicl_(g) + Si(c) = zsicl_(g) - 77._s kcal
A second-law treatment of the data supported this value of the heat of
reaction. The corrected vapor-pressure data of reference 156 were also
considered; however, while the third-law treatment of their data gave
results in good agreement with those of reference ISS, the second-law
treatment gave values that differed significantly. The data of refer-
ence 155 were therefore preferred to those of reference 156.
siF 2 (aas)
The heat of formation was calculated from an estimated dissociation
54 
e ta fro  th se tw  r rences j  s othly. thalpy a  e t py 
ere alytically i grated  d scribed o  ge  
r t  li id) t  e t alpy ta f r f rence  i  th  ra e 
80 t  1 250  ere f d b  t  ethod  l st ares to a lin ar 
uation: 
H~(2) - H~ 8 15 c) = .    1 ) .8 
his uation) hich iffers li htly fr  t  uation i  r f rence ) 
as ed  trapolate  th odynamic roperties f uid on 
 t  000 . e eat f sion i plied  t  i f rence  thalpy 
t en lid d id t 850   )031.6 lories r ole. 
i l as) 
he t ratomic istance)   . 1 ) r e r und t te as 
ssumed  e e e s e i-Gl nd gth  i 1  f. 9). 
i 1   
he quencies ere en  e  e e roportion  e 
o responding i 14 quencies s i    iF4 , 
n verage ond ngth f .03  d ond ngle f 1100 ere en 
f  i ilar olecules ref. 19). 
he eat f f rmation as alculated  t e eat f action 
btained fr m a t er odynamic t ird-law tr atment f t e apor-pressure 
data of reference 155: 
SiC14 (g)  i(c)  2SiC12 (g) - .42 cal 
 second-law treatment f t e data su ported t is alue f t e eat f 
reaction. The corrected vapor-pressure ata of reference 56 ere lso 
considered; ow ver) hile the t ird-law treatment f t eir ata gave 
results in g od agr ement ith those f reference 155) t e second-law 
treatment gave values that di fered significantly. The data f refer-
ence 1 5 ere therefore preferred to t ose f reference 156. 
SiF2 (Gas) 
The heat of formation was calculated from an estimated di soc ation 
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energy of SiFt, D_98.15(SiF2-2F) = 298.2 kilocalories per mole. This
value was estimated by assuming the first three Si--F bond energies in
SiF$ to be equal and the last to be the SiF dissociation energy.
(aas)
Thermodynamic functions were taken from reference 9.
for interpolation and extrapolation techniques.
See HS (Gas)
SiO 2 (Gas)
The heat of formation was calculated from the heat of sublimation
of ct-quartz_ (Z_H_98.15)s = 136+8 kilocalories per mole (ref. 157)_
where the heat of formation of s-quartz was taken from reference 158_
(ZkH_98.15)f = -217.74+0.53 kilocalories per mole.
energy of SiF4, D~ S F2-2F) = 298.2 kilocalories per ole. This 
value was estimated by a suming the first thr e i  bond energies i  
SiF4 to be e~ual and the last to be the SiF dissociation energy. 
SiR (G s) 
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Thermodynamic functions ere taken fr m reference 9. See RS ( as) 
for interpolation nd extrapolation techniques. 
i02 ( as) 
-he eat f rmation as alculated f  t e eat f Ublimation 
f ~-quartz, (6H~98.15)s  136±8 ilocalories er ole (ref. 157), 
h re t e eat f f rmation f ~-quartz as t ken fr  ference 58, 
6 ~98.15)f  - 17.74±O.33 ilocalories er ole. 
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TABLE I. - MOLECULAR CONSTANTS OF DIATOMIC GASES
[Numbers in braces were estimated by reference quoted; numbers in brackets were estimated for this report
Gas Moleo- gym- Elec- 8tatis= TO,
ular metry tronlc tical
weight num- state weight cm-i
ber
AI 2 53.96 2 XIz I 0




AIF 45.98 I XIz i 0
AIH 27.988 1 XIE 1 0
AI0 42.98 1 X2Z 2 0
A2Z 2 20,655.18
B2_ 4 55,085
B 2 21.64 2 xgz 5 6 1061.4
AgZ 5 50,516.i 946.4
BCI 46.277 1 IZ 1 6 845.90
BF 29.62 1 XIz 1 6 1410.65
AIH 2 51,086.68 1272.84
BH 11.828 I XIz i 6 2568
BN 24.828 i XgE 6 0 1522.7
ASH 6 2"/,775.8 1524.5
B0 26.82 1 X2Z 2 6 1896.52
A2H 4 c25,565.54 1267.81
B2Z 2 42,872.26 1288.91
BS 42.866 i X2Z 2 6 1168.16
A2H1/2 2 15,662.75 756.45
A2Hg/2 2 15,996.34 758.45
C2HI/2 2 58,781.95 898.68
02H5/2 2 56,897.28 898.68
BeC] 44.470 I X2Z 2 0 844.14
ARK 4 27,969.6 821.66
BeF 28.015 i X2Z 2 0 1265.61
A2K 4 55.187.21 1171.56
BeH 10.021 i X2Z 2 0 2056.5
Be0 25.0!5 i XIz 1 0 1487.258
AlE 2 9,254.92 1144,186
BIz i 21,196.70 1570.755
CIz i 29,685.0 1081.5
aApproximated by assuming relation in ref. 16,
6_ 6B_









1682.498 29.088 0.2586 ......... 6.59025
679.15 6.97 0 ......... .64126
669.98 5.52 .................. .60599
728.5 7.5 .................. .6026
see appendix C or indicated footnote).]
_eXe , _eYe , _eZe _ Be, _I, _2, _5, De, _i, _2, Reference
cm-I cm-i cm-i cm-I cm-i cm-i cm-i cm-I cm-i cm-i
{1.76] .................. [0.194] a[0.0016] ..................... b[0.578]x10-6 .......................... 159








11.99 .057 ......... 1.5295









4.66 '- ....... '......... .65151
4.816 .................. {.8]
5.482 .................. d[.s]
9.254 .02259 ......... 1.4877
8.525 -.00497 ......... 1.4167
55.5 -.$ ......... 10.507
11.6286 .02255 ......... 1.6509
8.4157 .05589 ......... 1.5960













.0168 -.00016 .......... 7










6.65 ................... .71225 a[.00710] ..................... b[1.79]







,01628 .000056 .......... 7.79
.0154 ..................... 8.41
.010 ..................... b[7.65]
bcalculated by assuming relation in ref. 16,
4B 5 2p. i07: D e _ e/_e.
CCalculated from T e.
.......................... 160, 161, 162
-5.73×10 -6 0.282XI0 -6 165




























dconstants assumed to be same as for ground state.
CoTABLE I. - MOLECUL  CONSTAN  OF DIATOMIC GASES 
[Numbers in braces were estimated by reference quoted; num s in braCK s were estimated for this report (see ap endix C or indicate  fo tno  
Gas Molec- Sym- Elec- Statls-
ular metry tronic tical 











BN 24.8  
BO 26.82 
BS 42.8 6 
BeCl 44.47  
BeF 28.0 3 
































































152 .  
1324.5 
1896.3  
C23 8 .34 1267 1 






















1171. 3  
2058.5 
1487.256 
114 . 6 
1370.75  
1081.5 
aApp xl ated by assum  relatio  in ref. 16, 
a == 6 y(J)eXeB~ 6B~ 
































11. 828  
8.4137 






















































































b[ .2 6] 
b [.2 ] 















1. 4  
b[1  75] 
b[1. 7  
b[1. 7  













-------------- ----------- 160, 16 , 162 
-5. 73xlO-6 0.282X1O-6 163 
.02 ----------- 164, 165 
----------- 16 




-------------- ----------- 168, 32 
.02 169 
170 
-------------- ----------- 304, 16 
-------------- ----------- 23, 17  
----------- 16 
-.0096 ----------- 16, 23 
-.04  
-.07 
bCa1 1ated by assum g relatio  in ref. 16, 
p. 107: De =- 4B~/(1)~. 
dCo nts assume  to be same as for ground state. 
cCa1c 1ated from Te' 
TABLE I. - Continued. MOLECULAR CONSTANTS OF DIATOMIC GASES
[Numbers in braces were estimated by reference quoted; numbers in brackets were estimated for this report (see appendix C or indicated footnote).]
Gas Molec- Sym- Elec- Statis- TO, _e, _i, _2, _5, De, _i, _2, Reference
ular merry tromic tical
weight num- state weight cm-I cm-I cm-i cm-i cm-I cm-I cm-i cm-i
ber
24.022 2 IZg i 0 1854.85C2
5H u 6 810 1640.64 .01681 ..................... 7.01
5Zg 5 6,245.5 1469.82 .01658 ..................... b[6.21]
1H u 2 8,268.5 1607.64 .01718 ..................... b[6.55]
CCI 47.468 1 X2HI/2 2 0 87%.1 .00669 ..................... 1.87
X2H5/2 2 155.64 870.5 .00668 ..................... 1.87
B2A 4 56,005.92 865.6 ............................. .70557 ................... - ...........
CF 51.011 I X2H 2 0 1508.1 10.85 .................. 1.4185 .0190 .....................















CN 26.018 1 X2Z
ASH
BSz
CO 28.011 i XIz




CS 44.077 I XIZ
AIH
CI 2 70.914 2 XIE
CIF 54.457 I XIz
CIO 51.457 I xSH
F2 58.00 2 XIz
meXe , _eYe, eeZe , Be,
cm-i cm-i cm-i cm-i
1%.07 .................. 1.8189
11.69 .................. 1.6512



























2 0 2068.107 15.156 .................. 1.8985 .01754 .................... 6.4 .0095 ........... 16
12.876 .................. 1.7155 .01745 ..................... b[9.14]
20.24 .................. 1.9690 .02215 ..................... b[6.52]
13.453 .0508 ......... 1.93024 .017470 ..................... 6.42
6.86 .................. .79814 .00596 .................... 1.324
6.031 .................. .8976 .0077 ..................... hi1.20]
6.051 .................. .6976 .0077 ..................... b[l.20]
5.913 .................. .68247 .00627 ..................... 1.819
6.5 .................. .8189279 .0059102 ..................... b[1.55]
10.5 .................. .779% .0085 ..................... b[1.65]
5.9 .................. .2406 .0017 ..................... b[.177]
6.20 .................. .514076 .0045282 ..................... b[.885]
7.5 .................. .6%51 a[.0069] ..................... 2.2
15.6 .................. .8909 a[.0162] ..................... b[5.52]
H2e .....................................................................................................................................................................
HCI 56.465 i iz i 0 2989.07 52.05 .056 ......... 10.5877 .5056 ..................... 550.1 -5.7 ........... 16, 185
HF e 20.008 i iz I 0 4158.57 90.04 .932 f-o.o142 20.95%1 .7957 .01182 g-0.000511 h2153 62.3 -2.06XI0 -6 184, 185
HS e ..............................................................................................................................................................
.00717 -.00008 .......... 10.11 .029 ........... 16
[.0097] ..................... b[5.49] .......................... 186, I00
.01898 ..................... b[15.0] .......................... 187
.2157 .00075 .......... 864.5 -16.0 -.05 16, 188
a[.014 ] ..................... b[4.20] ..................................
hHv:[169o098(v+  x107
F e = -l.9xlO -II.
LI 2 15.880 2 XIz 1 0 555.558 2.624 -.0059 ......... .68105
LICI 42.597 I XIE I 0 641.1 4.2 .................. e[ .7102]
LiE 25. 940 1 XIz 1 0 910.2 7.971 .................. I. 590
LIH 7. 948 I XIz i O 1406. 685 25. 255 .1657 ......... 7. 5245
LIO 22.940 1 xSE e 2 0 [1080] [II] .................. [I.05]
aApproximated by assuming relation in ref. 16, esee appendix C.
6_ f000059(v+
p, 108: me = - _--e ' g
bcalculated by assuming relation in ref. 16, -0.0000058 {v\.+ _)i4.5 2
p. 107 : De = 4Be/_ e.
Co
O1
TAB E I. - Co tinued. MO CULAR CON ANTS OF DIAT IC GAS  
[Nu bers in bra es we  esti ated by r~i'erence qu ted; numbers in bra kets we  esti ated for thi  rep rt (se  ap ndix C or ind ated fo tnote).] 
Gas Molec- Sym- Elec- statis-
ular met y tronic tical 




CF 31. 011 
CN 26.019 
co 28.01  
CF 42.986 
cs 44.07  
70.914 
C1F 54.457 


































77 1308.1 10.85 
o 


















1061. 6  











































1. 715  
1. 9690 















































b[ . 7] 
b [.8 3] 
2.  
b[3.3 J 








-------------- ----------- 16, 176 
----------- 16 
-------------- ----------- 177, 178 
-------------- ----------- 179, 180 
-------------- ----------- 18 , 182 
10.587  .3036 ---------- ---------- 530.1 -5.7 16, 183 
HFe 20. 8 
HSe 













aAP rOXimated by assum  relati  in ref. 16, 
6 trueXeB~ 6B~ 
p. 108: Gte = --"'-e-- - 00;-' 
bCalculated by assuming relation in ref. 16, 













es  ap en i  C. 
f 5 
-0. 0 59 (v +~) . 
g 4 





















Hv = [1. 68 - O. 065 (v + ~)] XIO-7 . 




-.05 16, 188 
CD 
CJ1 
,/ , jl ¸
TABLE I. - Continued. MOLECULAR CONSTANTS OF DIATOMIC GASES
[Numbers in braces were estimated by reference quoted; numbers in brackets were estimated for this report (see appendix C or indicated footnote).]
Gas Molec- Sym- Elec- Statis- TO, me, meXe,
ular metr ironic tical
weight num- state weight cm-1 cm-1 cm-1
bet
1 X2Z 2 0 462.4 2.02
A2E 2 26,533.3 488.5 2.50
A2E 2 26,478.3 ¢88.5 2.80
1 X22 2 0 715.6 5.82
A2E 2 27,829.4 745.9 5.95
A2H 2 27,865.7 745.9 5.95
522 2 57,187.4 755.7 6.20
C28 2 42,878.9 619.6 4.78
1 X2Z 2 0 1495.3 51.5
A2H 4 19,278.5 1610.8 40.71
i XIz i 0 782.99 5.15
A1H 2 5,505.28 662.69 5.89
BIz 1 20,005.57 821.£1 4.74
1 AIz e i 0 895 2.91
2 XIz 1 0 2557.78 14.185
A3Z 5 49,756.5 1460.19 13.888
1 xsz 5 o [s9o] J[lO.5]
1 XSZ 5 0 k[3298.4] k[86.5]
alA 2 14,922 3186 a[29]
blz 1 25,571 5480
ASH 6 29,777.09 k[5252.5] k[99.2]
1 2Ei/2 2 O 1905.79 15.97
2K5/2 2 120.9 1905.44 15.97
1 X2EI/2 2 O 1218.25 7.67
X2H3/_ 2 225 1216.25 7.67
A2H1/_ 2 59,882.4 961.6 8.64
A2E5/_ 2 59,920.6 959.9 4.80
B2Z 2 45,585.9 [1402.8] {8.74]
2 XIE 1 0 159.25 .726
1 XIz 1 0 565 a[2.04]
1 xlz 1 0 [525] a[5.0]
i Xiz 1 0 1172.2 19.72
1 X2Z e 2 0 (665] (4.8]
2 X3Z 5 n-.244 1580.1618 12.070
alA 2 n7,818.15 1509.1 12.9
blx I n15,195.22 1452.5088 15.94681
AS_ 5 n56,098 818.9 22.49
BSZ 5 n49.802.1 700.27 8.0005
aApproximated by assuming relation in ref. 16,
p. i08: a e = ---
ee "
bCalculated by assuming relation in ref. 16,
p 107: De= 4_/_
_eYe, meZe, Be, _I, a2, _5,
cm-I cm-I cm-i cm-I cm-i cm-I
.................. [0.245] a[o.o014] .....................
.................. i[.257] a[.0017] .....................
.................. i[.257] a[.0017] .....................
.................. .515 a[.o04] .....................
.................. .526 a[.004] .....................
.................. .526 a[.o04] .....................
.................. .554 a[.005] .....................
.................. I[.559] a[.004] .....................
-0.15 ......... 5.8147 .1667 -0.0078 ..........
1.48 ......... 6.1745 .1881
.................. .5713 .0050 .....................
.................. .5029 .0046 ....................
.................. .5791 .0045 .....................
.................. [.262] a[.o018] .....................
-.0124 ......... 1.9978 .01708 -.0000460 .......... I
-.025 ......... 1.440 .015 .....................
.................. [1.112] a[.018] .....................
.................. 16.8670 .646 .....................












825 lOXlO -9 ........... 16, 25
..................... b[565] .................................




b[5.74] .......................... 25, 189
b[5.60] ..................................
b[5.61] ..................................
1685 .......................... 16, 190, 191
.......................... 21
................................. )[1457]
.................. 16.6927 .74¢ ..................... 1758
-.0012 .......... 1.7056 .018 ..................... b[5.48]
-.0012 ......... 1.7056 .018 ..................... b[5.48]
........ ,......... .77287 .00611 ..................... 1.22
................. .77287 .00911 ..................... 1.22
................. .6958 .0054 ..................... b[1.44]
.................. .6958 .0054 ..................... b[1.S1]
.................. .82917 a[.0066] ..................... b[l.16]
-.0027 ......... .15471 *00079 -.00005 .......... _ .5857
.................. m.216905 .001597 .000005 .......... b[.806]
.................. [.4787] [.0089] ..................... b[1.59]
.180 -.005 4.9009 .1558 ..................... 552
..................].4828] [.oo495].....................b[1.06]
.0546 -.00148 1.445506 .015786 ..................... °4.955
.................. 1.4260 .0171 ..................... b[5.094]
-.01075 ......... 1.400067 .018163 ..................... 5.55
.................. 1.06 a[.0298] ..................... b[6.9]
-.57521 ......... .819 .011 ..................... 4.38
esee appendix C.
iApproximated by assuming relation given in ref. 16,
eq. (VIH,1), p. 456: _/B_ : _/B_.
JApproxlmated by assuming linear Birge-Sponer relation:
2 o
_eXe = _e/4D0.
kAG(1/2) given in ref. 190 and the relation in footnote a





















mYol (Y01 is nearly equal to Be; see ref. 16).
nvalues are T e.
OH e : 1.887XI0 -15.
Fe = -5.2RX10 -17.
CO
oh) 
TABLE I. - Continu . MOLECULA  CONSTANTS OF DIATOMIC GASES 
[Numbers in braces were estimated by referenc  quoted; numb s in brackets were estimated for this report (se  ap endix C or indicate  fo tno ] 
Gas Mol - Sym- Elec- Stati -
ular metr tronlc tical 








NF 33. 008 
NH 15. 016 





















































20, 3. 7 



















































































16. 6  
16.537 



































-------- --------- 1.4260 
Reference 
a[O.OOl4] 
a[ .0 J 
a( .0 ] 
a(.004J 
a( .0 ] 
a[.004J 
a[ .0 J 
a[ .0 ] 
b [0.268 )xl0-6 ------___________________ 16 





























(.17) ---------- ---------- b [1782J 






































----------- 16, 23 
----------- 23 
-------------- ----------- 16 
-------------- ----------- 23, 189 
-------------- ----------- 16, 190, 19  
-------------- ----------- 21 
40 
-------------- ----------- 16. 192 
-------------- ----------- 23 
.0047 ----------- 16, 23 
-------------- ----------- 100, 130 
-------------- ----------- 100, 130 
-3 
----------- 16 
-------------- ----------- 3 
.088 







n7, 91  .13 
n13,1 5. 2 
n36,0 6 
n49.8 2.1 




aAp r ximated by assumi  relatio  in ref. 16, 
6 yWexeB~ 6B~ 
p. 108: u e = we - 0;;-' 
bCal lated by assumi g relati  in ref, 16, 





-.37 2  ---------
eS  appen ix C. 
1.06 
.819 
a [. 293J 
.011 
iAp ximated by assum g relati  given in ref. 16, 
eq. (VIII I), p. 456: w~/ ~ '" w:/ ~. 
jAP ximated by assum g linea  Birge poner relatio : 
wexe '" w~/4D8· 
kl!.G( 1 ) given in ref. 190 and the relatio  in footn te a 
were used to btai  we and wexe' 
4.38 
I.BO· 
mYOl (YOl is nearl  equal to Be; see ref. 16). 
nValues are Te , 
DJIe =- 1.387xlO-13 . 




[Numbersin braceswerestimatedbyreferencequoted;numbersin bracketswerestimatedfor this report(seeappendixCor indicatedfootnote).]
Gas Molec- Sym- Elec- Statis- TO,
ular metry tronic tlcal
weight num- state weight cm-1
bet
0R e ................
P2 61.950 2 XIz
AIH
PH 51. 985 1 X5Z
A5H
PN L4. 985 i XIz
AIH




PS 83.041 I X5H
X2H
S 2 64.152 2 XZZ
SCI 67.523 1 X21I
SF 51,066 I X2E
SO 48.066 i xSE
Si 2 56.18 2 XSZ









ee, _eXe , _eYe , _eZe , Be, _i, a2, a5, De' _I, _2,
cm-i cm-I cm-i cm-I cm-I cm-1 cm-I cm-i cm-I cm-I cm-I
Reference
...................... , .......... ,........ r......... ,........... ,........... J..................................................... '........... '---
















































a[.o015 ] .................... b[.179]
a[.o015] ..................... b[.179]
.00159 ..................... .2
J[5.85] .................. [.2528] a[.00275] ..................... b[.226]















a[.o015 ] ..................... b[.265]
a[.0015 ] ..................... b[.265]
a[.0elO] ..................... b[.545]
a[.0015 ] ..................... b[.zZl]
.00565 ..................... b[l.07]
.00585 ..................... b[l.07]
.00959 .0Q015 .......... b[1.49]
.00461 ..................... b[.962]
.0067 ..................... b[1.11]
.0055 ..................... b[. 967 ]
SiH e ...........................................................................................................................................................
SiN 42.098 1 X2Z
B2Z
SIO 144.09 1 XIE
AIH
SiS 60.156 1 XIz
I D1 H
aApproximated by assuming relation in ref. 16,
plO6:Oe:8 _6Z.
We _e
bCalculated by assuming relation in ref. 16,
p 107:De=4B_/_
2 0 1150.872 6.5508 .................. .7500
2 24,236.55 1050.284 16.7194 .11698 ......... .7225
1 0 1240.50 5.91 .................. .72620
2 42,640.4 852.06 6.45 .................. .65055
1 0 748.3 2.55 .................. .50265
2 54,910.1 511.2 2.57 -.045 ......... .26550
esee appendix C.
iApproximated by assuming relation iven in ref. 16,
eq. (VIII,l), p. 456: _/B_ = _$_B$.
JApproximated by assuming linear Birge-Sponer relation:






.00202 ..................... b[ .286]
PApproximated by assuming relation
_;x; %% _; _;









TABLE I. - Concluded. MOLECULAR CONST NTS OF DIATOMIC GASES 
[Numbers in braces wer  estimated by refer nce quoted; numbers in brackets wer  estimated for this report (see appendix C or indicated fo tnote).] 
Gas Molec- Sym- Elec- statis-
ular metry tronlc tical 
we ht num stat  we ht 
be" 
61.950 
PH 31. 983 
PN 44.983 
PO 46.975 
PS 63.0  
S2 64.132 
SCI 67.523 
SF 51. 0 6 
so 48.0  
312 56.18 
SiCl 63.5  
S1F 47.09 
SiHe ------



























aAPproximated by assuming relation in ref. 16, 
6 fWeXeB~ 6B~ 
p. 108; a e = --(I)-e-- - ru;-' 
bCalculated by assuming relation in ref. 16, 



































































j [5.8 J 





















.11698 ________ _ 
-.045 



















































iAP ximated by assum: g ;:;e ~tior',&i~en in ref. 16, 
eq. (VI ,l), p. 456. we/ e = we/Be' 
jAPpraximated by assuming linear Birge- paner relati : 











b[ .1 ) 























-------------- ----------- 194 
-------------- ----------- 16 J 9 
-------------- ----------- 23 
-------------- ----------- 195 J 196, 197 
----------- 195 
-------------- ----------- 16 
-0.00051xl0-6 198 
199 
-------------- ----------- 16, 119 







TABLE II. - MOLECULAR CONSTANTS OF POLYATOMIC GASES
[Numbers in braces were estimated by reference quoted; numbers in brackets were estimated
for this report (see appendix C or indicated footnote).]
(a) Harmonic oscillators.
Molec- Synl- Stat_s- Frequencies,
ular metry tic_l vi(di) ,
weight num- weig} t cm_l
ber
AICI 3 135,551 8 i
AIF 5 83.98 6 i
AI20 89.98 2 I
AI202 85.96 2 i
AIOCI 78.437 i 1
AIOF 81.98 i I
BCI 2 81.754 2 2
BCI 5 117.191 6 1
BF 2 48.82 2 2
BF 3 67.82 6 i
BFCI 65.27] i 2
BH 3 13.844 8 i
B02 42.82 2 4
B202 55.64 2 1
B203 69.64 2 i
BOCI 62.277 i I
(BOCI)3 186.831 6 1
B0F 45.82 i i
(BOF)3 137.48 6 1
BeCl 2 79.927 2 1
BeF 2 47.013 2 1
BeFCI 65.47 i I
(Be0)2 50.026 4 1
(Be0)5 75.059 8 i
(Be0)4 100.052 8 i
Be(0H)2 45.029 2 1
03 36.053 2 I
CCI 4 153.859 12 i
CF 3 69.011 6 2
CH 2 14.027 2 5
CH 5 15.035 6 2
C2H 4 28.054 4 i
C2N 2 52.058 2 1
80812 98.925 2 I
C0F 2 66.011 2 i
00F01 82.468 1 1
C1F 5 92.457 2 1
8120 86.914 2 i
HB02 45.828 i i
HsB05 61.844 5 1
(HB02) 3 151.484 5 i
HC0 29.019 1 2
(LiC1)2 84.794 4 i
(LiF)2 51.88 4 i
aCalculated from B e or B 0 .
bsee appendix 0.
[545], [240], 610(2), [150](2)
[670], [570], [975](2), [280](2)
{1079], [351], [921]




471, 458.7, 961.9(2), 245.2(8)
[890], [480], [1460]
888, 698.89, 1465.9(2), 480.7(2)
[850], [54o], [118o]
[2584], [802], [2976](2), [1765](2)
1070, 464(2), 1522
{2066], 1910, 4570}, [565](2), [287](2)
2073(2), 1240, 730, 457, 259, 460, 522, 480
[680], [450](2), [2040]
1037, 807, 333 [1200 2 [720 [450]
[740] 2), [1390] 2), [1450] 2 590(2 ,
150(2 , [550 (2), [180 2) '
[1020], [530](2), [2200]
{1358], [807], [540], [1200](2), 718, [530]

















































{610], [620)(2), [1350), {1595)(&), [3680](2)
1500, 550(2), 2200
458, 218(2), 794(3), 310(3)
[1050], [660], [1360](2), [650](2)
[2918],b1562(2), [3175]
[2920], 580, [3170](2), [1560](2)
!3019.3, 1623.3, 1342.4, 2989.4, 1443.9, 3069,
1055, 3105.5, 995.0, 825, 945, 949.2









567, 1827, 285, 849, 440, 580
965, 1928, 626, 1249, 584, 774
776, 1868, 501, 1095, A15, 667
752, 528, 526, 705, 434, 364
688, 520, 969
5680, 2030, 1420, [1250), [600], [700]
3250, 1060, 881, 652, 824, 5150(2), 1440(2),
544(2), 1185(2), 209(2)
[3500](3), [1500] 2) 1150 , 11oo , [lOOO (4)
[950], {900](2), [750](2 , [800](5) 550], ,
[500](2), [450](2), [550](5), [250], [200](2]
[3000], 1860, 1083
[330], [296], [385], [356], 535, 460























CD 0 = 4xi0-8 cm-l.








52.855 119, 202, 203
[8.521] .............













































eRevised rotational constants were received directly
from D. F. Smith.
OF POOR QUALITY
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T BLE I . - OLECULAR NSTANTS  P YATOMIC SES 
[ umbers i  races ere e timated  r ference oted; mbers i  rackets ere e timated 





IC1 3 3 .. 351 6 
IF3 3.98 6 
1 2 0 69.96  
1 2 02 5.96 2 
AIOel 78.437 1 
Al OF 61. 98 1 
C12 1. 734 2 
C13 17. 91 6 
F  8 82 2 
BF3  82 6 
BFC! 65 277 1 
H  3.844 6 
02 2.82  
20 2 3.64 2 
20 3 9.64  
BOCl 62.277 1 
( OCl)3 86.831  
BOF 45.82 1 
( OF)3 37.46  
eC12 9.927  
eF2 7.013  
BeFCl 63.47 1 
( eO)2 .026  
( eo)3 5.039 6 
( eO)4 .052 8 
e(OH)2 3.029 2 
C3 6.033 2 
C1 4 53.839 2 
CF3 9.011 6 
CH2 4.027 2 
CH3 5.035 6 
C2H4 28.054 4 
C2N2 2.038 2 
COC1 2 98. 925 2 
COF2 6 011 2 
COFCI 82.468 1 
CIF3 92.457 2 
C1 2 0 86.914 2 
HB02 43.828 1 
H3 B03 61.844 3 
(HB02 )3 131.484 3 
HCO 29.019 1 
(LiCl)2 84.794 4 
(LiF)2 51. 88 4 
aCalculated from 
















































( ) armonic scillators. 
F quenc1 eS, 
v  (d i ), 
c -1 
[345] , [ 40] , 6 0(2), [ 50] (2) 
[ 70], [370], [ 75](2), [ 80) (2) 
[1079], ( 51) , ( 21) 
( 00](2) , ( 30](2) , ( 00), ( 0) 
[ 00] , 20](2), [ 50] 
[ 090) , 70](2), [ 10) 
[ 0], 0] , 96 ] 
1, 58.7, 61.9(2), 3.2(2) 
[ 90], 80] , 460) 
8 8, 96.69, 463.9(2), 80.7(2) 
[6 ) , 340], 80) 
(2384), ( 802], (2976)(2), ( 765)(2) 
070, 64(2) , 322 
(2066), 910, ( 70) , (565](2), ( 87](2) 
073(2) , 240, 30, 57, 9, 60, 2, 0 
680) , 50] (2), 2 40) 
037, 07 l 3, 200)( ), 720), 40](  f 1390)( l' 1450]( ), Hgnl, 
50(2)  330] 2), 160)( ) 
1 20) , [530) (2), 200] 
(1356), 807), 540), 1200] [2), 18, 530] , 
6(?), ISS](?), 455(2), 0 (2), 60) 4)  
[350) (2) 
(3 70), 2(2) , 1113 
670), 25(2) , 0 
350) , 650) (2), 90] 
( 2 0)(3), ( 00) (2), (300) 
( 2 0)(6) , (600)( 6) 
(12 0)( 8), (6 0)(8) , (3 0) (2) 
(610), (620)(2), (1350) , (1 95)( 4), (3680)(2) 
300, 50(2) , 200 
58, 218(2) , 94(3) , 10(3) 
[1 30] , 60) , 1360) (2), [650] (2) 
(2918), b I362 (2), (3173) 
[2920) , 80, [3170) (2), [1360) (2) 
3019.3, 623.3, 342.4, 2 89.4, 43.9, 3069, 
055, 105.5, 95.0, 825, 943, 949.2 
2328.5, 50.6, 157.6, 07.2(2), 35(2) 
567, 1827, 285, 49, 40, 580 
965, 1928, 626, 249, 84, 74 
76, 1 68, 501, 1095, 415, 67 
752, 528, 326, 703, 434, 364 
688, 320, 969 
3680, 2 30, 1420, (1250), (600), ( 700) 
3250, 1 60, 81, 652, 824, 
544(2), 185(2), 209(2) 
3150(2), 1440(2), 
(3500 \3), (1300)(2), ( 150), (1100)1 (1000)(4) 
(950, (900)(21' (750)(2), (600)(3, ( 50), 
(500)(2), (450 (2), (3 0](3), (250 , (200](2) 
(3 00 ), 1860, 
(330 ), (296 ), 
(465) , (365 ), 
1083 
(385) , (356 ), 35, '60 
(407) , (385) , 460, 640 
cDo '" 1xl0-8 cm-1 . 
dCalculated from 
oments o  i ertia, R f r nces 
( )(cm2 ) 
IA I  IC 
[ 0.438]xlO-39 [ 0.438]Xl0-39 [ 0.876]Xl0-39 4  
[ 3.67] [ 3.67] [ 7.35] --
(i. 726] [ .389] [ 7.115]  




-------------- 5.98] --------------- --
1.166] 26.43] [27.59] 
6.428 .428 52.855 119, 202, 203 
[ .586] 7.935) [8.521] -------------
. 352 7.9352 15.870 12, 204, 205 
. 7985) 4.858] [15.637] ------------
( .3378) (.3378 ) (.6756 ) 6 
--------------
s .502 --------------- 207 
-------------- 4.923 ----------- ---- 5 
.9336 30.545 33.479 b55 , 08, 209 
--------------
16.71] ---- ----------- ------------
.66) .66) (193.33] b3 3 , 334 
-------------- 9.009) -------- ------- ----------
(45.833] .833] [91. 667) b 333 , 334 
-------------- 6.06 --------------- 62, 65 
-------------- 2.37 --------------- 62, 65 
-------------- [20.92) --------------- 62, 65 
(3.976) (7.058) (11. 033) (12/31/60)' 5 
(16.55 ) (16.55) (3 . 0) 5 
(37.671) (37.671) (75.341) 4 (12/31/60)' 5 
-------------- (16.361) --------------- 5 
--------------
6.539 -------------- - 210 
8.626 8.626 8. 26 b80 , 1 
[7.997) [7.997) 15.99) -------
-------------- . 51 --------------- 84, 212 
.2928 .2928 .5856 86 
.5759 .809 .384 13 
--------------
a,c17.768 
--------------- 214, 215 
dl0. 256 d2 .4336 d35.1018 216, 217 
7.10284 d7.13977 14.2677 119, 218, e219 
[7.0208) [16.378) [2 .399) 119, 217, 218 
.1126 8. 791 24.3133 220, 221 
2.0221 23.081 25.103 22, 223 
. 1549 .1052 9.2207 24 
8. 63 8.363 16.73 225, 226 
4.624 4.624 9.249 224 
h 
d .12515 dl.8729 dl.9981 227, 228 
3. 592 38.358 42.317 229, 23O, 231 
(2.943) ( 9. 58) (12.80) 229, 230, 232 
eRevised rotational constants ,'<'ere received directly 
from D. F. Smith. 
ORK1lNAlL PA.OE 'S 
F ~ R UALITY 
89
TABLE II. - Continued. MOLECULAR CONSTANTS OF POLYATOMIC GASES
[Numbers in braces were estimated by reference quoted; numbers in brackets were estimated
for this report (see appendix C or indicated footnote).]





MgCI 2 £5.234 2
MgF 2 62.52 2
MgFCI 78.777 i
Mg0H 41.526 1
NF 2 52.008 2
NF 5 71.008 5
N2F 2 66.016 2







PCI 5 157.546 5
PF 8 87.97£ 8
PH 5 55.996 5
I SCI 2 I02.98C 2
$2CI 2 185.O4£ 2
SF 2 70.066 2
SF 4 108.066 2
SF 6 146.069 24
S2F 2 102.156 2




SOF 2 86.066 i
S02F 2 102.066 2
Si S 84.27 2
SICI 2 99.004 2
SiC14 !169.919 12
SiF 2 66.09 2
SiF 4 104.09 12
SiH 4 52.122 12






































































,1051, 642, 907(2), 497(2)








5536.18, 949.87, 5445.581(2), 1626.1(2)
i1579.5, 808, 266, (50), 1712, &82, 429, 672,
1748, 381, 1262, 750
265, 159, 226, 155, 222, 260
550, 209, 270, 201, 294, 515
457, [950], [5710]
[550] [209] [270], [201], {294), {515),
5710](2 , [950 (4)
606, 565(2), 464.5(5)
507.4, 260.1, 495.5(2), 189.0(2)



















2522.9, 992.0, 2527.7(2), 1122.4(2)
208, 514, 555
106, 206, &58, 448, 245, 557
[750], [540], [850]
889, 715, 557, 259, 401, 867, 552, 728, 465
775, 644(2), 952(5), 615(5), 524(5), 544(5)
[825], [580], [420], [725], [510], [250]
1068, 495, 1591(2), 529(2)
[525], [560], [1260]
1250, 490, 544, 194, 445, 284
[800], [550], [1260]













1269, 848, 544, 588(2), 1502, 555, 885, 559
[558), [281)(2), [620]
[410], [240], [560]
424, 150(2), 608(5), 921(5)
778, 427, 947
800, 268(2), 1051(5), 591(5)




























f'g.45175 257, 258, 259

















47.600 148, 256, 257
[10.491] .............
d16.942 i150, 258








acalculated from B e or B O-
bsee appendix C.
dcalculated from AO, BO, or C 0.
fCalculated from C e .
gp = 1.450×IO -50K-I"
 
ABLE I. - o tinued. OLECULAR ONS ANTS F OLYATOMIC A ES 
[ umbers in races re stimated y ef r nce uoted; umbers  rackets re stimated 
or this report s e pendix  r dicated f o note).] 
Gas olec- Sym- Statis-
ular etry tical 
eight num- eight 
ber 
(LiF)3 7.82 6 1 
Li20 9.88 2 1 
iOH 3.948 1 1 
(LiOH)2 7.896 2 1 
MgC12 95.234 2  
MgF  62.32 2  
gFCl 78.777 1  
gOH 1.328 1  
NF2 52.008 2  
NF3 71. 008 3 1 
2F2 66.016 2 1 
NH3 17.032 3 1 
N204 92.016 4  
( aGl)2 116.896 4  
(NaF)2 83.982 4  
aOH 39. 99 1 1 
(NaOH)2 79.998 2  
P4 123.900 12 1 
PC1 3 137.346 3 1 
PF3 87.975 3 1 
PH3 33.999 3  
3C1  102.980 2 1 
3 2 C1  135.046 2  
SF  70.066 2 1 
SF  108.066 2 1 
SF  146.066 24 1 
S2F2 102.132 2  
503 80.066 6 1 
30C1 3.523 1  
30C12 118.98 1 1 
F 67.066   
30F  86. 066 1 1 
302F  102.066 2 1 
3i3 84.27 2 1 
3iC1  99. 004 2 1 
3iC14 169.918 12 1 
3iF  66.09 2 1 
SiF  104.09 12 1 
3iH  32.122 12 1 
3i0  60.09 2 1 
aCa1cu1ated fro  Be or BO' 
b See appendix C. 
(a) oncluded. armonic scillators. 
requencies, 
vi (di ), 
m-1 
I  
(9 0)(6), (3 0l(6) (18.67 }xlO-39 
[1040] , [650], [1100] .344 
[1070} , 1120] , [3710] .13248] 
[ 5], [365], (407), [38S), [460] , 
[3710](2}, [ 120](4) 
[640] , [3.6450] 
[300] , 295(2) , 597 --------------
[540} , [500] (2), [820] --------------
[680} , [4 0] (2), [450} --------------
[750] , [ 950], [371O}  .13319] 
069.6, 73.4, 930.7 .203 
1031, 42, 07(2) , 97(2) .8 45 
10, 636, 92, 989, 21, 360 1905 
3 36.18, 49.87, 3 43.381(2), 626.1(2) 8146 
379.5, 808, 266, [50}, 1712, 482, 429, 672, 2.51 
748, 81, 1262, 750 
65, 59, 26, 5, 2, 60 6.48 
350, 209, 270, 201, ~4, 313 1.54] 
37, [ 950], [3710] .13325] 
350), 209}, (270), 201], 
[3710](2}  50] ) 
[ 294), [ 313), 6.178] 
6, 3 3(2) , 464.5(3) 5.117 
07.4, 60.1, 93.5(2}, 89.0(2) 32.48 
892, 487, 60(2) , 344(2) 0.43 
322.9, 92.0, 327.7(2}, 122.4(2) .6263 
208, 514, 535 .75 
06, 06, 438, 448, 45, 37 .853 
50] , 540] , [850] 3.207] 
889, 15, 57, 39, 01, 867, 32, 728, 463 . 54 
75, 4(2) , 32(3) , 13(3) , 24(3) , 3 4(3) 30. 07 
825 ], 580] , 420} , [ 25 ], [310], [ 30] 7. 334} 
068, 95, 391(2}, 29(2) . 48 
[ 5] , [360] , [ 0] [2.7547} 
1230, 490, 344, 194, 445, 284 3.499 
[800] , [ 30} , [1260] .n69] 
1333, 808, 530, 410, 748, 390 .7 04 
1 69, 48, 4, 3 8(2) , 502, 3, 5, 39 16.343 
358 }, 281}(2}, 20J --------------
[ 10], [ 0], [560] 4.53] 
4, 1 0(2}, 8(3}, 221(3) 3.42 
778, 427, 947 .312 
8 0, 68(2) , 031(3), 391(3) .95 
2 87, 8(2}, 183(3) , 9 0(3) . 725 
[885 }, [378}(2), [ 295] --------------
d a1culated fr  A ' ' r O, 
r a1cula ted f  e . 
oments f inertia, 
(g)( em2 ) 
I  Ie 
(18.67 }XlO-39 (37 34}XlO-39 
5.121 6.465 
[2.7697] [2.9022] 












16.20] 2 .75) 
7.6929] .8261] 









30.707 30. 07 


























37, 38, 39 









l19 , 51 
19 , 145 
---------
52 




48, 56, 7 
-------------
150, 258 
59, 60, 61 
62 
1 9 






TABLE II. - Concluded. MOLECULAR CONSTANTS OF POLYATOMIC GASES
[Numbers in braces were estimated by reference quoted; numbers in brackets were estimated
for this report (see appendix C or indicated footnote).]
(b) Anharmonic oscillators
CF 2 CF 4 CH 4
Vl, cm -1 116_ 904 2916.5
v 2 d 2 , cm -] 667 455 2
v d cm -] [1440[ 3018.7 51285 5
S S ' _]
v 4 d 4 , cm ....... 652 5 1506 5
Xll, cm -I [-7.0] __ -64._
Xl2 , cm -1 [-7.6] -65._xlS, cm -I [-22]
x14 , cm -I
_22,om-1 -TT;_ 7_ 0
em -I [-2.1] -15.0
x25' cm -1 ........ 6
x24 , -_ -11.2x55 , cm -I [-15] -17.5
x54, cm -I ........ 12.0
x44, em -I ........ 1.5 -6.0
g22, em -I .........................
C2H 2 CO 2 COS C82 CICN CIO 2 HCN H20 H2S N02 N20 SO 2
5573.7 a1541.54 859 a667.22 a753.4 945.3 2096.291 5686.65 2614.56 1320.6 a1276.522 I151.74
1975.8 667.40(2) 524(2) 595.93(2) 57919(2) 447.4 715.460(2) 1594.78 1182.68 749.6 589.193(2) 817.69
5281.95 2549.16 2064 1555.55 2219 1110.5 5511.473 5755.79 2627.48 1617.0 2223.745 1561.76
b611.58(2) ...........................................................................................................
c-24,08 -5.75 -4.0 -.99 [-5] -4.4 -7.0741 -45.18 -25.09 -9.( -4.510 -5.99
-16.94 5.62 -6.8 .68 [-4] -3.0 -2.5265 -15.14 -19.69 -9.7 -.858 -2.05
-99.01 -19.57 -4.5 -7.28 -2.0 -14.4 -10.4434 -165.48 -94.68 -28.7 -27.845 -15.71
-16.46 ......... , ......... ,.......................................................................................
-7,92 -.65 -.4 .15 2.1 0.0 -2,6553 -17.04 -5.72 -.5 -.O51 -3.00
-1.58 -12.85 -11.5 -6.45 -ii.0 -15 -19.0055 -19.99 -21.09 -2.7 -14.468 -5.90
-6.15 ......... , ......... ,.......................................................................................
-25.69 -12.65 -7.0 -6.54 [-17] -2.0 -5214901 -44.62 -24.00 -16.4 -15.O20 -5117
-9.06 ......... ,......... ,........................................ ,..............................................
5.58 ...........................................................................................................

























_2A , cm -I
e A ' cm -I
c_lB, em -1 ....................... .00685
B cm-I .00622
c_2, ..... - ...................






Molecular 50.011 88.Oll 16.045 26.058
welght
Statistical 1 1 1 1
weight
Symmetry 2 12 12 2
number
References 81 83, 119 267, 268 269, 270
aUnperturbed vibrational frequency.
bY 8 = 729,25(2).
cxl5 = -II.75; x25 = -0.85; x55 = -5.73;
x48 = -12.65; x55 = -2.27.
dg44 = -i. I0 (incorrect sign reported by
ref. 269); g55 = 2.49.











.................................. 51.31 ......... 55.5 51.4 ..................
[6.119 .1899851 85.2406 ....................... _.5520 -k[748;8;;[.3196 .189985 J5.2406 1.18171' .391625' ?2;;;2;'--?i;;2;;'--5[1;;[;5 h .7259




.00126 .0006044 .000198 ................... m. OlO09S
-.00076 -.0003552 -.000256 ................... m-.005807
.0050875 .001858 .000710 ................... m. O10419
......................... 151XI0 -8 15.5Xi0 -8 _.24XI0 -8 l.ixl0 -8 5.547Xi0 -8 ........ 295.6Xi0 -8
................................................................................................. 2.15XI0 -5
44.011 60.077 76.14; 61.476 67._57
I 1 i i 2
2 I 2 1 2
271 272, 275, 275 276, 277 278, 279
274
fY553 = Y_53 + z8555"
gA s •
hAdJusted for the isotopic mixture.




.47 ............... .05 .........
-.i0 ................ .i0 .........
.68 ................ .047 .........
-.i0 ........................ 0
-1.72 ............... .571 .........
1.17 ............... .O15 .........
-.60 ................ .018 .........
1.55 ................ .008 .........
-.81 ................ .007 .........
-.45 ................ .009 .........
....................... 80.245 .........
27.579 ii0.551 g8.o05 - g2.02755914.8944 19o23 J.454 -_7_{_1 J5441741




.258 i,159 ...... mi001863 .........
-.160 i-.219 ...... m-.o005554 .........




......................... 17.89xi0 -8 .........
1.7×10 -S ...........................
27,027 18.016 34.082 46.008 44.O16 64.066
i I i 2 1 1
i 2 2 2 i 2
280 281, 282 t 284, 285 286 287 288, 289
285
_C o .
_ = _1+ 2_11+ _12+ ½_15
B 1
_5 = _5 + 2r55 + Y23 + _ Y15"
nB=
_4 _1.51xi0-5 cm-l; B = _2.15Xi0-5 cm-l.
0 
ABLE I. oncluded. O ECULAR ON TANTS F OLYATOMIC ASES 
umbers n races re stimated y eference uoted; umbers  rackets ere stimated 










I l, -1 ------- -------
a~  cm-1 
a~, cm-1 
a~, c -1 
[6.119] .189985 
[.3196] .189985 
[ 037) 8 985 



































59 S67. 22 
24(2) 395.93(2) 



























10.5 33 1. 473 
4.4 .0741 
3.0 .5265 




3656.65 614.56 320.6 1276.522 
594.78 82.68 49.6 89.193(2) 
3755.79 627.481 17.0 23.745 
5.18 5.09 9.0 - .310 
5.14 9.69 .7 -. 38 
165.48 4.68 8.7 - 7.843 
7.04 .72 .5 051 
9.99 1.09 .7 - 4.468 










) . 75 .2 .10 .1 5.160 _________ ________ ______ e. 308989 ________ _ 
.13 --------- --------- ----------
-.08 --------- --------- ----------
o --------- --------- ----------
-.07 --------- --------- ----------
.02 --------- --------- ----------
. 7 --------- --------- ----------
. 1 --------- --------- ----------
o --------- --------- ----------
. 1 --------- ----------
.015 --------- ----------
1.31 35.3 31.4 --------










1.18171 . 91625 . 2037 4 --~109297 --j~199165 fi: ~~~~ -kl~484869 
_________ _________ __________ h.2776 _________ _ 
. 0685 126 06044 0198 
.00622 . 076 . 03532 . 0256 










-. 0 -------- ------
. 5 -------- ------
















110.351 8. 03 --------- 2.027359 
i9.023 j.434 k.4211101 j.3441741 










1. 59 .001863 ---------
1-. 219 ------ -. 005534 ---------
1.124 ______ m. 003442 ________ _ 




1.062 _______________ _ 
.055 
51xl0-8 3.5xl0-8 4.24Xl0-8 1.1xl0-8 .547xlO-8 -------- 93.6xlO-8 --------- -------- ------ 7.89xl0 8 
--------- --------- --------- ---------- -------- ---------- . 13xl0-5 1.7xl0-5 
6.038 4.011 0.077 6.143 1.476 7.457 7.027 8.016 4.082 . 08 4.016 4.066 
ef r nces 1 3, 19 67, 68 69, 70 271 272, 273, 
74 
75 76, 7 78, 79 80 81. 82, 84, 85 
83 
86 87 8, 89 
~ perturbed lbrat onal requency. 
bV5 "" 729.25(2). 
cX15 '" -11. 75; x 25 = -0.85; x35 "" -5.73; 
x 45 =: -12.65; x55 = -2.27. 
dg 4 =: -1.10 (lncorrect slgn reported by 
ref. 69); g55 = .49. 
2 : 1.1. - BO + ~ In  2n  ~ Y3n' 
33 "" 333  3333' 
O' 
d jus ted r e I otoplc ixture. 
i erived rom oments f i ertla iven In ef. 84. 
jE ' 
k 1 1 
 : BO  '2 u   u   '2 u3' 
l. O • 
m u~ : ul  Yll  Y12  ~ Y13 
a~ = a2 + 3Y22 + ~ Y12 + ~ Y23 
u~ ", u 3  Y33  23  ~ 13' 
na~'" - .31xl0-3 c - l ; a~ =: - .15x10-3 c -l . 
91
TABLE III. - THERMODYNAMIC PROPERTIES

































































°Achange in phase of an assiq
AI, 932 ° K.

































































































































































































































































































































































































ned reference element has occurred between this temperature and the preceding temperature Melting point of
T BLE III. - T ERMODYNAMIC P OP RTIES 
) l as); o ecular eight, 6.98 
 
ormation rom signed rmation from 
T, Cp, HO -HO T 0' ST' -(Ff-Ho), Hr, ef r nce lements seous 
o  col/mole o  l/mole col/mole o  ol/mole l/mole (/:;.Hr)f, loglo f /:;.Hf, 
l/mole l/mole 
a ------ a -------  76<>.4 857.6 ------- 0 
too 6.0209 8.2 3.3 44 746.3 6354.6 1 31. t - 62.0725 0 
0 .2899 1 4.8 7.2314 301.5 (6911.2 454.1 7.4911 0 
298.15 5.1125 1653.6 39.3038 064.8 7420.0 420.0 4~.6388 0 
300 5.1101 63.1 .3354 137.5 7429.5 418.7 49.2889 0 
0 .0472 170.5 0.7956 t 147.7 7936.9 328.6 5.1966 0 
0 .0 81 673.6 41.9184 285.6 4 .U 12U4.5 26.1528 0 
600 5.0024 174.6 2.8318 2524.5 8940.9 7048.6 2 .1340 0 
0 . 931 674.3 43.6021 6847.2 9 40.7 1 862.0 1 .1293 0 
0 .9872 173.3 4.2685 1241.5 1 939.7 645.0 4.1338 0 
900 4.9831 4671.8 4.8556 5698.2 0438.2 63Y7.9 1. B 109 0 0 1000 4.9802 17 .0 5.3805 0210.5 0936.3 13605.1 . 994 0 
1 0 .9781 5667.9 45.8550 4 2.7 1 34.2 403.0 - .53'12 0 
1200 4.9765 165.6 6.2881 9380.1 1932.0 B 0.!! (.3256 0 
0 .9752 63.2 6. 864 4029.1 2429.5 2 98.3 .3014 0 
4 0 .9742 1 60.6 7.0550 8716.4 2927 .0 2795.8 .4261 0 
1500 4.9734 7658.0 47.3982 34 9.3 83424.4 1259:1.2 .6696 0 
0 .9728 1 5.3 7.7192 195.3 3921.7 2390.5 4. 0'3 0 
7 0 .9122 652.6 8. 206 2982.5 418.9 12187.7 .4286 0 
0 .9718 149.8 8.3048 7 8.9 4916.2 / 984.9 2.g)H 0 
1900 4.9714 9646.9 48.5736 82642.9 !!5413.3 71782.1 - .4543 0 
2000 4.9711 10144.1 8. 286 75 3.1 5910.4 1579.2 2.0420 0 
2100 .9708 0641.2 9.0711 2408.2 6407.5 1376.3 -1.6702 0 
2200 4.9706 11138.2 49.3024 7327.0 86904.6 113.4 .3331 0 
3 0 .9704 1635.3 9.5233 26!!.3 !!740 I. 7 0910.5 1.0261 0 
4 0 .9703 21 2.3 49.7348 7231.3 7 98.7 0 07.5 0.7456 0 
5 0 .9702 2629.3 9.9377 1 215.0 8395.7 10564.5 - ."882 0 
6 0 .9701 3126.3 0.1321 17218.6 892.7 70361.5 .2512 0 
7 0 .9702 3623.4 0.3203 241.3 9389.7 0158.5 0.0324 0 
2800 .9703 4120.4 0.5010 27 82.4 98 6.8 955.6 . 700 0 
900 .9705 4617.4 0.6754 32341.3 0 3.8 9752.6 . 581 0 
0 .9709 5114.5 0.8439 37417.3 0880.9 9549.7 .5330 0 
1 0 .9715 5611.6 1.0069 2509.9 1378.0 9346.8 .6963 0 
2 0 .9723 6108.8 51.1648 47618.5 1875.2 9144.0 . 4tl9 0 
3 0 .9735 606.1 1.3178 52742.7 2:172.5 8941.3 . 916 0 
4 0 4.9750 7103.5 1.4663 57882.0 2869.9 8758.7 .1257 0 
5 0 .9769 760 I. I 1.6105 630:15.8 367.5 8536.3 .2517 0 
6 0 .9794 80 8.9 1.7508 8203.9 3865.3 8 34.1 .3705 0 
3700 4.9824 8597.0 1.8873 385.9 4363.4 8132.2 .4824 0 
3800 .9862 19095.4 52.0202 78581.3 94861.8 7930.6 .5883 0 
3900 4.9908 19594.3 52.1498 837 9.8 360.6 129.4 .6 83 0 
4000 4.9964 093.6 2.2762 89011.1 5860.0 7528.8 .7831 0 
100 . 30 0593.6 2.3996 94244.9 6359.9 7328.7 .8729 0 
4200 .0107 1094.2 2.5203 490.9 68 0.6 7129.4 .9581 0 
300 .0188 1 95.5 2.6382 0 748.9 B61.8 6930.6 .0392 0 
400 .0291 2097.8 2.7537 10018.5 7864.2 6733.0 .1164 0 
500 . 403 2601.2 2.8668 15299.5 8361.5 65 6.3 .1900 0 
600 .0 35 3105.8 2.9777 20591.8 872.2 6341.0 .2601 0 
700 .0685 3611.9 3.0866 25895.0 9378.3 6147. I .32f2 0 
4800 5.0854 4119.6 3.1935 31209.0 9886.0 5954.8 .3910 0 
900 .1035 4628.8 3.2985 36533.6 0395.2 5764.0 .4 23 0 
0 .1243 5140.2 3.4018 41868.6 1 0906.6 15.4 .5110 0 
1 0 .1473 25653.8 3.5035 4 213.9 01420.2 5389.0 .5670 0 
5200 5.1727 6169.8 3.6037 52569.3 01936.1 5204.9 .6208 0 
300 .2004 688.4 3.7025 57934.6 02 54.8 50l3.6 .6725 0 
400 .2307 7209.9 3.7999 63309.7 0;>976.3 4845. I .7220 0 
5500 .2 36 734.6 53.8962 68694.6 035 1.0 4669.8 .1 9b 0 
6 0 .2 92 8 62.7 3.9914 74088.9 04029. I 4 1.9 .8154 0 
700 .3376 8794.5 4.0855 7 492.8 104560.9 4329.7 .8 95 0 
5800 .3 74 9329.6 54.1785 84905.9 05096.0 4164.8 .~021 0 
5900 5.4214 9869.5 4.2708 290328.4 05635.9 4004.7 . ~4 30 0 
0 .4402 0398.0 4.3594 9 758.6 0 164.4 3833.2 .9823 0 
A change i  hase f n sig ed ref r nce lement as ccurred etween this· temperature d the receding temperature. elting oint f 


































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES
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ABLE II. ontinued. ERMODYNAMIC OPERTIES 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES













































38535.3 78 • 2949
39541 • I 78. 5373
40549.5 78 • 7746
41560.7 79.0070
42574.5 79.2349
43591 • I 79. 4583
44610.3 79.6775















































































































































































































































































































































OA change in phase of on assigned reference element has occurred between this temperature and the preceding temperature Melting point of
AI, 932 ° K.
T, Cp, Hr-H(j, 
oK cOl/mole oK col/mole 
Co ------ 0 
1CO 7.5893 711.2 
2GG 8.4503 1520.7 
298.15 8.7508 2367.0 
300 8.7543 2 83.2 
400 8.8931 3266.3 
5 0 8.9748 4160.0 
600 9.0322 5 60.5 
700 9.0779 5966.1 
800 9.1171 6875.8 
9 0 9.1 25 789.4 
al000 .1855 706.3 
1100 .2169 9 26.4 
1200 9.2472 0549.6 
300 .2768 1475.8 
400 .3059 24 5.0 
1500 9.3345 337.0 
1600 .3628 4271.8 
700 .3 09 5209.5 
1800 .4188 6150.0 
1900 .4465 7093.3 
2 00 . 741 80 9.3 
2100 9.5016 8988.1 
2 0 .5291 39.6 
2300 . 565 08 3.9 
400 .5 38 1850.9 
2500 .6110 2810.7 
6 0 .6382 3713.1 
2700 9.6654 47 8.3 
800 .6926 5706.2 
2900 .7197 76.8 
3000 9.7468 7650.2 
3100 9.7739 8 26.  
2 0 .8CIO 9604.9 
3300 9.8281 0586.4 
3400 9.8551 1570.6 
3500 . 821 2 57.4 
3600 9.9092 3547.0 
3700 .9362 4539.2 
3800 9.9632 534.2 
9 0 . 902 6531.9 
4000 10.0172 7532.2 
4100 .0441 8535.3 
4200 10.0711 9541.1 
0 1 .0981 0549.5 
4400 10.1251 1560.7 
4500 10.1520 2574.5 
4600 10.1790 3591.1 
4700 10.2C59 4610.3 
4800 10.2329 632.3 
4900 10.2598 656.9 
5000 .2 68 684.2 
0 .3137 4 714."3 
5200 10.3407 4 747.0 
5300 10.3676 5 782.4 
5400 10.3945 5 820.5 
5500 10.4215 861.3 
5600 10.4484 5 904.8 
5700 1 .4754 5 951.0 
58GO 10.5C23 9 .9 
5900 10.5292 051.5 
6000 1 . 561 5 1C5.7 
TABLE II. - Co tinued. THERMODYNAMIC PROP RTIES 
(3) A12 (gas)l molecular weight, 53.96 
Formation from ass igned Sr, -(Ff-H01, Hr , reference elements 
col/mole oK col/mole col/mole (b.Hfl{, loglo Kf 
col/mole 
------- 0 14532.8 16715.2 -------
4.9583 H84.6 15244.0 197.0 -247.0179 
50.5345 8586.2 16053.4 17139.2 - 18.9535 
53.9735 137 5.2 16899.8 16899.8 -76.8516 
54.0277 3825.1 16916.0 116894.4 -76.3232 
56.5673 9360.6 17799.1 16582.5 - 5.0599 
58.5611 25120.6 18692.8 116221.8 -42.3386 
60. 027 31061.2 1 593.2 15808.6 - 3.8862 
61. 986 37153.0 12049B.8 115341.4 -27.8714 
62.8134 4 374.9 21408.6 14819.2 -2 .3799 
63.8893 49711.0 322.1 1 241.5 -1 .9032 
64.8553 56149.1 12 239.0 08576.6 -17.2173 
65.7323 62679.1 24159.2 108096.8 -15.0651 
6. 356 6 293.1 25082.4 07620.0 -13.2793 
7.276S 5984.2 26008.6 07146.2 -1l.7747 
7.9655 2746.7 26937.7 106675.3 -10.4910 
68.6085 9 5.7 27869.7 06207.3 -9. 833 
9.2118 6467.1 28804.6 05742.2 -8.4179 
9.7803 03416.9 29742.3 05279.9 7.5704 
0.3178 10422.1 306 2.8 104820.4 -6.8201 
0.8278 1 479.6 31 26.0 043 3.6 -6. 15 
1. 31 245 6.8 32572.1 103909.7 -5.5526 
1.7760 31741.5 3520.9 034 8.5 -5.0133 
2.2186 38941.3 34472.4 103010.0 -4.5251 
2.6428 46184.6 35426.7 02564.3 -4.0811 
3. 501 53469.3 36 83.7 0 21.3 3.6759 
3.4419 60794.1 37 3.4 01681.0 - .3049 
3. 94 68157.2 38305.9 101243.5 -2.9635 
4.1836 7 5 7.5 39271.1 0 08.7 - .6489 
4. 356 82993.6 40239.0 100376.6 -2.3563 
4.8762 90 64.2 41209.6 947.2 - .0884 
5.2062 97968.5 42182.9 9520.5 .8382 
5.5 62 05 05.2 43159.0 9096.6 .6046 
5.8370 13073.4 4137.7 98675.3 -1. 866 
6.1 90 0672.3 5119.2 8256.8 1.1831 
6.4328 B300.9 6103.3 7840.9 0 922 
6.7189 5958.6 7 90.2 7427.8 -0. 129 
. 976 3644.5 80 9.7 017.3 -0.6442 
 .2695 1357.9 49072.0 609.6 0. 854 
.5348 9098.1 1 067.0 96204.6 -0.3353 
.7940 68 4.6 1 10 4.6 802.2 - .1938 
.0472 4 56.7 2065.0 5402.6 .0597 
.2 49 2473.9 3068.1 5 05.7 . 671 
.5 73 0315.5 4073.8 611.4 . 872 
.7 46 8 81.2 5082.3 219.9 .3014 
. 7C 6 70.3 6093.5 3831.1 . 099 
.2349 3982.4 7107.3 44.9 . 134 
.4 83 219 7.1 1 8123.9 061.5 . 18 
.6775 9874.0 9143.1 2680.7 . 059 
.8 7 78 2.5 1 0165.0  302.6 . 953 
.1039 5852.4 1 189.7 91927.3 0.8810 
.3115 3873.2 16 217.0 54.6 . 630 
.5155 3 1914.5 1 3247.0 9 184.6 1. 4 1 
.7160 3 976.1 1 4279.8 9 817.4 1. 161 
.9132 3 B057.b 1 5315.2 9 452.8 1.1881 
.1073 3 6158.7 1 6353.3 9 090.9 1. 570 
.2982 3 4279.0 1 7394.1 8 731.7 1 29 
8 .4863 4 2418 .. 2 1 8437.6 8 375.2 1. 865 
8 .6714 4 0576.1 1 9483.8 89021.4 1.4475 
8 .8538 4 8752.', 1 0532.6 8 670.2 1. 5066 
8 .033( 4 6Q46.8 1~84.2 86321.8 1 630 



























































- Q593.3 -4.0928 
-39592.5 -4.1255 









°A change in phase of an assigned reference ele ent has occurred between this te perature and the preceding te perature. Melting point of 
AI, 932 0 K. 
C-2 
94=
TABLE IIl. - Continued. THERMODYNAMIC PROPERTIES
































































OA change in )hase of an
































































































































































































































































































































































































































































assi(ned reference element has occurred between this temperature and the preceding temperature. Melting point of
94 
T LE I I. - C ntinued. T RMODYNAMIC P PERTIES 
(4  A1Cl ( s); olecular eight, 6 .437 
F rmation fr m a igned For tion fro  
T, Cpo HO -HO T Q. ST' -(Ff-H(jl. HO T· r ference e ments gaseous ato s 
o  col/mole OK col/ ole c l/ ole o  col/ le col/ ole (D.Hflf. 10 i0 f D.Hr. 
ca ale cal ale 
0 ------ 0 ------- 0 - 808.7 - 620.8 ------- - 7026.7 
lCO 7.0577 696.9 4 .1583 3 18.9 -13 11.8 - 386.6 2 .6770 - 7 14.8 
200 7.7805 1437.6 51.2629 15.0 - 2371.1 - 42.2 . 253 -l H29.7 
298.15 8.2870 28.7 .4744 1 012.8 -1 580.0 - 580.0 1 .0891 - 17950.6 
300 8.2938 2244.0 5 .5256 1 13.7 -1 564.7 - 583.0 .0368 - 17954.4 
400 8.5634 3088.3 5 .9 25 1 692.7 - 0720.4 - 750.9 .9138 - 8147.9 
500 8.7150 3952.9 5 . 812 487.7 855.8 1940.5 9 204 -118327.3 
600 8.8C91 4829.4 6 .4790 458.0 979.3 - 155.1 .7 34 - 18496.2 
700 8.8729 5713.7 61.8420 575.7 - 095.0 2396.5 8 052 - 18655.2 
8CO 8.9194 6603.4 63.030C 43820.6 - 205.3 2665.5 7 6164 - 1 805.2 
900 8.9555 7497.2 6 .0827 177.2 311.5 2962.5 277 -118947.0 
01000 8.9850 8394.3 65.0279 633.6 414.4 1 803.5 .8688 19081.3 
1100 9.0101 9294.1 6 . 854 179.9 514.6 1 052.6 . 522 19209.1 
1200 9.0320 10196.2 66.6704 808.2 - 612.5 6300.7 . 845 19331.1 
1300 9.0518 11100.4 7.3941 511.9 708.3 - 6547.9 . 545 - 19447.9 
1400 9.0700 12006.5 68.0656 285.3 80 .2 6794.4 .8543 19560.1 
1500 9.0no 12914.4 8.6920 0123.6 94.3 .-17 40.0 .6783 - 19668.2 
1600 9.1C31 13823.9 69.2789 7022.4 5.2 7285.0 . 22 19772.5 
1700 9.1185 14735.0 9.8 13 3978.2 6.3 75 9.2 .3822 -119873.5 
1800 9.1334 15647.6 70.3529 0987.6 838.9 772.8 .2562 - 1 971.3 
1900 9.1478 16561.6 70.8471 8047.9 753.0 8015.6 .1419 - 2 066.3 
2000 9.1619 17471.1 1.3167 5156.2 68.4 8257.9 . 377 20158.6 
2100 9.1757 8394.0 1.764C 2310.5 585.3 499.5 .9419 20248.3 
2200 9.1894 19312.3 72.1912 9508.4 03.6 87 0.4 .8538 20335.7 
2300 9.2029 20231.9 2.6000 6748.1 423.2 1 980.7 .7724 -12 420.9 
2400 9.2164 21152.9 2. 19 54027.8 3 4.2 9220.4 .6967 120503.9 
2500 9.2300 22075.2 73.3685 61346.0 266.5 9459.4 .6263 120584.9 
2600 9.2438 22998.9 3.7307 687 1.0 190.2 9697.7 .5 06 120663.8 
2700 9.2519 3923.9 4.0799 76091.7 0 15.3 9 5.3 .4 89 -12 740.8 
2800 9.2723 4850.5 4.4168 83516.6 1041.8 0172.1 . 408 20815.9 
2900 9.2874 5778.4 4.7424 90974.6 1 69.7 0408.1 .3864 - 20889.0 
3000 9.3031 6 07.9 5.0576 98 64.7 2899.3 0643.3 . 347 -120960.2 
3100 9.3196 7639.1 5.3629 059 5.8 3830.4 0877.5 .2860 -121029.4 
3200 9.3372 28571.9 75.6590 1 537.0 4763.2 110.6 .2398 21096.6 
3300 9.3559 9506.6 5.9466 2 117.4 56 7.9 1342.6 .1958 - 21161.8 
3400 9.3760 30443.1 6.2262 28726.1 634.4 573.3 .1540 1 1224.9 
3500 9.3976 31381.8 6.4983 3 362.4 7573.1 21802.5 . 41 -1 1285.8 
3600 9.4208 32322.7 6.7634 4025.5 8514.0 2 30.1 .0761 -121344.4 
3700 9.4458 3266.0 7.0218 5 714.8 9457.3 256.0 4.0398 -121400.6 
3800 9.4727 4211.9 7.2741 59429.7 0403.2 2479.9 4. 052 -121454.4 
3900 9.5017 35160.6 7.5205 67169.4 1351.9 - 2 01.7 .9718 -121 05.5 
4000 9.5328 6112.3 7.7615 74933.6 2 03.6 2921.1 3. 399 -121554.0 
4100 9.5661 37067.3 7.9973 8 721.6 23258.6 -2 137.9 3.9092 -121599.7 
4200 9.6017 38025.6 8. 282 90532.9 24216.9 -23351.8 3.8796 -121642.4 
4300 9.6397 38987.7 78.4546 98367.1 25179.0 -23562.8 3.8512 -121681.9 
4400 9.6801 953.7 8. 767 06223.6 26145.0 -23770.4 3.8238 -121718.5 
4500 9.7229 40923.8 8.8947 14102.2 271 5.1 -23974.5 3. 975 -121751.7 
4600 9.7681 41 98.3 79.1089 2002.5 28089.6 -2 174.9 3.7721 -121781.8 
4700 9.8157 42877.5 79.3194 329923.9 29068.8 -24371.2 3. 477 -121808.5 
4800 9.8656 43861.5 79.5266 37866.2 3 052.8 -24563.3 3.7238 -121831.8 
4900 9.9178 44850.7 79.7306 345829.1 31042.0 -24750.8 3.7 10 -121851.4 
5000 9.9723 45845.2 7 .9315 353812.2 32036.5 -24933.7 3.6789 -121867.7 
5100 10.0289 46845.2 80.1295 36 815.3 3036.5 -25111.7 3.6574 -121880.6 
5200· 10.0876 47851.0 80.3248 369838.1 34042.3 -25284.5 3.6366 -121890.0 
5300 10.1483 48862.8 80. 175 377880.2 35054.1 -2 451.9 3. 166 -121896.0 
5400 10.2108 49880.7 80.7078 385941.5 36072.0 -25613.8 3.5970 -121898.7 
5500 10.2750 509 5.0 80.8958 394021.7 37096.3 -25770.0 3.5780 -121898.1 
5600 10.3408 51935.8 81.0815 40 120.6 38127.1 5920.4 3. 597 -121894.4 
5700 10.4C81 52973.2 81.2651 410237.9 39164.5 -2 064.7 3.5419 - 21887.6 
5800 10.4767 54017.5 81.4467 418373.5 4 208.8 -26202.8 3.5248 -121877.3 
5900 10.5464 55068.6 81. 264 426527.2 41259.9 -26334.6 3.5079 - 21864.8 
6000 10.6172 56126.8 81.8043 434698.7 423 8.1 -2 460.0 3.4916 - 21833.7 
aA change in phase of an assigned reference element has occiJrred between this temperature and the preceding temperature. Melting point of 
AI. 932 0 K. 
































































TABLE iII. - Continued. THERMODYNAMIC PROPERTIES





























































































































































































































































































































































































































































































































































































oA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
AI, 932 ° K
T, Cpo Hr-HO· 
oK ol/mole OK l/mole 
0 ------  
100 ll.8170 36.9 
0 5.3111 313.8 
98.15 1.1405 915.8 
0 1.1651 941.5 
0 8.1481 18.2 
0 8.6>82 1563.0 
0 9.0276 450.6 
1 0 9.2381 1364.6 
0 9.3191 3295.9 
0 9.4792 5239.2 
01 00 9.5511 7190.9 
1I 0 9.6C59 9148.9 
200 9.6416 11.1 
300 9.6803 3078.1 
400 9.1C64 5047.5 
500 9.1275 n 19.2 
600 9.7448 89 2.9 
100 9.1593 0968.1 
800 9.7114 2944.7 
900 9. 811 4922.3 
0 9.1905 6900.9 
100 9. 981 80.4 
2 0 9.8C46 0860.5 
300 19.8104 2841.3 
400 9.8154 4822.6 
5 0 9.8199 6804.3 
600 9.8238 8786.5 
700 9.8214 0169.1 
8 0 9.8305 2752.0 
9 0 9.8334 4735.2 
00 9.8359 6718.1 
1 C 9. 83 8702.4 
200 19.8 04 0686.3 
300 9.8423 ~ 670.4 
400 9.8440 4654.8 
500 9.8456 639.2 
3600 9.8471 8623.9 
700 9.8485 10608.1 
800 9.8497 2593.6 
900 9.8509 14578.6 
0 9.8519 16563.7 
100 9.8529 8549.0 
200 19.8539 0534.3 
300 9.8547 2519.8 
400 9.8 55 4 05.3 
500 9.8563 6490.9 
600 9.8510 8476.5 
700 9.8576 0462.3 
800 9.8582 2 48.1 
900 9.8588 433.9 
00 9.8594 6419.8 
100 9.8599 8405.8 
200 9.8604 lC0391.8 
300 9.8608 lC2377.9 
400 9.8613 04364.0 
500 9.8611 06350.1 
600 9.8621 083 6.3 
700 9.8624 10322.5 
800 9.8628 l2308.8 
900 9.8631 114295.1 
00 9.86H 16281.4 
BLE I I. - ontinued. ERMODYNAMIC ROPERTIES 
(5) A1C13 (gas); olecular eight, 133.351 
tion  igned 
ST' - -l-HOl. Hr. f  l t  
ol/mole o  l/ ole l/mole !:::.H lf. l  f 
l/ ole 
------- 0 - 4335.1 39954.3 -------
8.9852 961.1 433 8.9 401 6.1 04.0681 
8.3925 1364.1 4 021.9 40321.2 50.8330 
4.3H't9 8411.2 40420.0 40420.0 0.3413 
14. 91C 8549.8 ·-140 88.3 40421.6 9.1066 
0.0182 6 13.1 \38611.6 40492.4 14.1214 
4.1926 45 3.3 \ 61 2.1 40555.1 8.1 21 
7.6332 3129.3 \34885.1 40628.1 8.5 13 
0.5832 2043.6 32971.1 40718.3 1.2119 
3. 619 1233.6 131039.8 40831.0 5.7183 
5.4506 10 66.4 2 096.6 40969.0 1.4411 
7.506> 0316.0 127144.9 143649.8 7.9164 
9. 130 0 61.4 1251 6.8 143738.4 5. 215 
01. 808 0185.3 23224.1 143826.3 2.7410 
02.6548 10 73.1 21257.6 43914.2 0.1256 
04.1143 20712.5 - l9288.2 - 4002.4 8. 970 
05. 146 3 192.7 1l1316.5 4091.2  .4980 
6.7't84 41804.5 l5342.9 4181.0 6.1857 
07.9458 525~9.8 ll 3 7.6 4271.1 5.0267 
09.0756 6 391.4 l1391.1 4363.6 3. 961 
llO.1449 14352.9 09413.4 4456.8 3.0134 
lll.1598 85418.6 07434.8 4551.4 2.2 24 
ll .1255 96583.2 0 455.4 647.4 1.4899 
ll .0467 01842.2 03415.2 744.8 0.8054 
ll .9 12 1 91.2 101494.5 - 843.8 0.1800 
14.1704 30626.4 9513.2 944.4 .6064 
ll .5194 42144.1 7531.4 45046.6 .0782 
ll .35b8 53 41.2 549.2 4 150.4 .5905 
1l7.105e 65 14.5 3566.7 4 255.8 .1385 
ll .8 62 7 61.3 15 3.8 45362.9 .7184 
ll .5221 8978.9 9600.6 45471.7 .3271 
119.1945 0864.9 8 61 .1 45582.3 .9614 
1l9.845C 128 7.1 5633.4 45694.5 .6193 
20. 14g 248 3.3 8 649.4 45808.5 .2983 
21.0854 36911.4 1665.3 45924.2 : 963 
21.6778 49049.7 9681.0 46041.1 . 119 
2.2530 612 6.4 7 696.5 4 160.9 . 436 
2.8121 73499.8 5711.9 46281.9 .1900 
23.3559 85 08.3 3 27.1 46404.7 .9499 
123.8853 98170.5 1142.2 46529.3 .7224 
24.4009 10584.9 9 51.1 1 655.6 .5062 
24.9035 23050.3 772.0 46783.1 .3001 
25. 931 35565.2 57 6.8 46913.6 .1050 
25.8121 48128.6 3801.4 1 70 5.4 .9184 
26.3393 607 9.3 1816.0 4 178.9 . "1403 
26.7958 73396.1 59830.5 47314.2 .5702 
27. 42G 86098.1 7844.9 47451.3 .4076 
21.6784 98844.2 5859.2 41590.2 .2518 
28.1055 1633.5 3873.5 47731.0 .1027 
28.523~ 2 465.0 1887.7 41873.6 .9594 
28.933C 37337.9 901.8 48017.9 .8 20 
29.3342 50251.3 7915.9 48164.1 .6900 
129. 275 63204.4 5930.0 48312.1 .5628 
30.1131 76196.6 3944.0 1 8461.9 . 405 
130.4915 89226.8 1951.9 48613.6 .3228 
30.8627 0 294.6 971.8 48767.1 .2093 
31.2211 15399.2 3 985.6 48922.4 .0 96 
31. 850 28539.8 3 99.5 49079.5 . 39 
31.9366 41715.9 340 13.2 49238.4 .8918 
32. 82C 54926.9 2027.0 4 399.2 .1932 
32.6216 681 2.1 40.1 49561.8 .6911 




!:::.Hr • l lo K 




04691.9 05. 421 
04698.6 03.8649 
05026.3 48.3464 
05307.3 ll . 018 
0 553.9 2.1526 
305710.4 6.8482 
-305960.3 4. 119 
06126.1 5.62U 
- 06212.9 8.1875 
06401.8 2. 015 
06515.9 .0278 
06617.3 .1331 
- 06708.0 9. 508 
306789.3 5. 586 
306862.1 3.0647 
06929.1 0.5 89 
306989.4 .4067 
'3 1044.5 6. 448 
01094.9 4.6789 
07141.3 3.0 08 
- 07184.0 1.6279 
07223.5 .3011 
07260.1 .0847 
- 07294.1 1.9655 
07325.8 .9323 








07538.2 . 875 




01624.9 2. 131 
07641.6 .5231 
01658.3 .9135 
07675.1 .2 58 
301692.5 .6412 







01868.7 . 29 
07898.8 .2371 
07931.5 .4122 
07967.0 6 988 
08005.8 6 173 
08041.9 .1 82 
08093.2 . 319 
08143.0 .5286 
0 181.1 7.1188 
a  hange i  ase f  signed f rence lement as curred etween is mpe ature d e receding mpe ature. elting int f 
I. 320 . 
96
TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES































































































































































































































































































































































































































































































































°A change in phase of on assigned reference element has occurred between this temperature and the preceding temperature Melting point of
AI, 932 ° K
96 
T BLE II. ontinued. T ERMODYNAMIC OPERTIES 
( ) 1F as)J olecular eight, 45.98 
r ation   rmation f om 
T, Cp, T O' ST' -(Ff-HO
" 
HO T, rence l ents aseous at ms 
o  col/mole o  col/mole l/mole o  ol/mole l/mole (t:Hflf, loglo f 6. r, 
c l/m l  c / ole 
0 ------ 0 -------  3 25.1 - 1319.1 ------- - 6591.1 
1 0 . 601 95.1 .5 18 63.0 2830.0 - 146.1 l 8.3449 - 56983.3 
200 1. 783 98.6 . 495 291. 3 126.6 6 26.3 11.5l35 - 51362.3 
8.15 1.6no 125.1 .399C 3199.5 1400.0 - 1400.0 .4631 - 1618.2 
300 7.6404 2139.3 51.4463 294.6 1385.9 - 1403.6 .1862 51683.6 
0 . 309 923.9 3.1008 8 56.4 - 601.2 - 1601.5 1.9874 51946.5 
500 8.3C12 41.4 .523> 4020.6 9183.8 1814.0 .2451 58164.2 
0 . 845 561.2 .0546 651.5 8943.9 2046.6 6.1349 - 8350.2 
100 8.6121 5436.4 58.3726 5424.4 088.1 2 3.0 3.5003 8514.0 
0 .1042 302.5 9.5290 320.1 7 22.6 2 85.0 .0637 158662.0 
C .1 31 76.5 . 583 326.0 6348.6 28 3.9 .1596 5 198.2 
01000 .8266 056.6 .4855 3428.9 5468.5 5146.3 1.5881 158925.6 
1100 8.8694 8941.5 .3289 9620.3 4583.6 6006.4 .2192 59046.1 
200 . C41 830.2 .1022 892.4 5 694.9 6265.4 .1844 59160.9 
1300 8.9344 122.2 3.8162 238.8 5 802.9 6523.6 .2544 592 1.1 
1400 8.9601 \617.0 4.4192 18653.9 5 908.1 6 81.2 .4540 59377.5 
5 0 .9826 514.1 5.0982 133.1 5 011.0 70 8.3 2.1577 59480.5 
600 .0C28 413.4 5.6786 1612.3 5 11.1 61295.0 2.1463 59580.1 
100 .0 12 314.6 6.2249 8261. 7 4 210.5 15 1.5 .6045 159618.3 
18CO .0380 15217.6 66.741C 104916.3 4 07.·5 1801.6 .1 12 159173.6 
1900 9.0531 122.2 1.2301 1615.0 - 1402.9 80 3.6 .6812 159 66.8 
2000 9.0684 17028.3 61.694S 18361.5 4 496.8 8319.4 0.2950 59'J58.2 
2100 9.0824 7935.9 8.1371 25153.3 4 589.3 8 15.0 .9388 160041.1 
2200 9.0951 18844.8 68.5605 1988.3 4 680.4 830.6 .6131 60135.6 
3 0 . Ie 84 9155.0 8.9651 864.8 4 110.1 69086.0 .3159 60221.9 
2400 9.1208 20666.5 9.3530 451 0.8 2 58.1 93 1.4 .0419 160306.1 
2500 .1321 21579.1 9.1256 52734.9 1946.0 9596.1 .1 88 60390.2 
l 0 .1443 2493.0 70.084G 59725.5 1032.2 6 852.0 . 545 160412.3 
l1 0  .• 1556 3408.0 10.4293 6 51.2 0111.2 10101.2 . 361 60553.1 
l800 9.1661 4324.1 10.1625 13810.9 92 1.0 10362.5 .1 36 60632.6 
900 .1115 5241.3 11.0844 80903.4 82 3.8 1 611.1 1.9 40 60710.9 
00 .1882 6159.6 1.3957 8021.4 1365.5 10812.8 1.7662 60188.1 
100 .1981 7018.9 1.6971 95182.2 36446.2 1 128.0 1.5995 60864.2 
3200 9.2091 27999.3 11. 893 023 6.6 25.8 1 83.2 1. 425 60939.2 
300 .2194 8920.8 1 . 729 09519.1 604.4 1 638.4 .2944 6 013.2 
4 0 . 295 9843.2 12.5483 16820.9 3681.9 11893.6 1.1546 61086.3 
3500 .2396 0166.1 12.8159 24089.1 21 8.5 12148.8 1.0223 61158.4 
3600 9.2496 31691.1 3.0164 31 3.8 1834.0 12404.0 .8910 161229.1 
100 .2 95 2 16.6 .3299 38104.2 3 908.5 12659.2 .1180 61300.2 
800 .2693 3543.0 3.5710 46049.6 982.1 72914.5 . 650 61310.0 
3900 9.2190 34470.4 3.8119 53419.4 29054.1 -73169.1 . 573 161439.2 
00 .2888 5398.8 14.0529 60813.0 -28126.3 -13425.0 .4546 161501.8 
4100 .2984 6328.2 14. 824 68229.8 196.9 -13680.4 .3566 161516.1 
200 .3C80 1258.5 14.5066 15669.3 62 6.6 935.1 .2628 161644.1 
4300 .3116 8189.8 14.7258 8 130.9 35.3 -14 91.1 .1732 16 111.7 
400 .3271 9122.0 14.9401 90614.3 403.1 1 446.5 .0873 161179.4 
4500 9.3366 40055.2 5.1498 98118.8 3469.9 741 2.0 . 051 161841.0 
600 .3461 0 89.3 15.3551 05644.1 2 35.8 -14951.4 .9260 6 915.1 
4100 .3555 1924.4 .5562 13189.7 21600.1 -15 12.9 .8502 61983.6 
800 9.3649 2860.4 15.1533 20155.2 20664.7 -15468.5 .1 11 62052.1 
900 9. 743 3191.4 15.9 64 28340.2 19 21.1 -15124.1 .1070 16 122.4 
5 00 . 836 41 5.3 16.1359 35944.3 1 189.8 -1 919.1 .6394 162193.3 
5100 9. 930 56 4.1 16.3218 43561.3 11851.0 -16235.4 .5 41 62265.4 
200 9.4C23 613.9 16.~043 51208.6 6911.3 -16491.1 .5 11 162338.9 
5300· 9.4116 7554.6 16.6835 58 68.0 910.6 -16146.8 .4505 162414.2 
400 .4209 8496.2 6.859~ 6 45.2 028.9 -11002.6 .3911 62491.4 
500 9.4301 9438.7 17.0325 14239.8 086.4 11258.4 . 349 162510.9 
5600 9.4394 0382.2 11. 025 81951.6 142.9 - 514.2 5.2800 -162652.8 
5100 9. 486 51326.6 7.3 96 89680.2 198.5 -11170.1 . 268 162731.5 
5800 9.4578 211.9 11.534G 97425.4 1253.2 -18026.1 .1155 16 824.5 
900 9.4610 3218.2 17.6958 405186.~ 1 3 7.0 -1 82.0 .·1255 162915.4 
00 9.4763 4165.3 7.8550 412964.5 -9359.8 -18538.1 .0110 162993.9 
aA change in phase of an a signed ref r nce lement has curred between this temperature and the receding temperature. elting oint f 

































































TABLE III - Continued. THERMODYNAMIC PROPERTIES

































































°Achonge in phase of on














15680.7 86 • 6449














44967.3 104 . 4901
46940.8 105.2641
48915.3 106 . 0093
50890.7 106.7271
52866.9 107.9212

































































































































































































































































































































































osslgned reference element has occurred between this temperature and the preceding temperature Melting point of
ABLE I ontinued. HERMODYNAMIC ROPERTIES 
) lF3 as); olecular eight, 3.98 
ormation rom signed 
 
ormation rom 
1, Cp, Hr- o ST' - Ff-H01, HO T' reference elements aseous toms 
o  l/mole o  l/ ole c l/mole o  ol/mole ol/mole (t:.HTlf, glo Kf t:.Hf, 
ol/mole al/mole 
a ------ 0 -------  - 86872.2 282616.5 ------- - 14539.1 
00 .4291 29.2 2.8128 452.0 286042.9 82944.1 16.1846 15793.7 
0 2.5C48 936.3 0.3 3 0136.3 84935.8 83320.9 06.8461 16820.6 
98.15 4.6027 272.2 5.7697 37.1 83600.0 83600.0 04.8860 17594.5 
0 4. 360 299.2 5.8602 6458.8 83572.9 83604.5 03.6042 17607.1 
0 6. 13 842.3 0.2891 3273.3 8 029.8 838 4.1 51.9370 18191.8 
0 7.1394 509.2 4.0045 0493.0 80362.9 83982.6 20.9161 18624.3 
0 7.8 81 259.3 7. 34 8056.7 78612.9 84136.5 0.2236 4 8 49.8 
0 8.2849 1 065.8 .9772 5918.2 76806.3 84291.7 5.4354 19200.9 
0 8.6149 11911.7 2.44lt 4041.6 74960.4 2 458.1 4. 378 - 1 399.0 
0 8.8548 3785.8 4.6487 2398.0 73086.3 8 641.7 5.7 10 19558.9 
a l 00 9.0337 5680.7 6. 49 0964.3 71191.5 87362.4 8.7466 1 690.2 
11 0 9.1 01 7591.1 8. 57 9721.1 6'J281.0 81486.1 3.0361 1 799.8 
2 0 9.2764 9513.1 0.138, 8652.5 67358.5 28 607.5 8.2755 1 892.6 
3 0 9.3 06 1445.1 1.6849 1744.6 65426.5 87726.2 4.2457 19972.1 
4 0 9.4283 385.2 3.1 22 069 5.8 63486.9 - 87843.7 0.7900 - 20040.9 
5 0 9.4836 5330.9 .4646 1 365.9 - 61541.2 - 87960.8 7.7940 2 101.1 
6 0 9.5293 7281.7 5.1235 25876.0 - 5 590.5 ~2 8078.1 5. 715 - 20154.1 
1 0 9.5614 9236.5 6.9086 35508.2 257 35.6 8196.1 2.8563 2 201.2 
1800 9.5996 194.9 8.0280 452 5.5 2 5677.2 2 83 5.1 0.1977 20243.2 
9 0 9.6270 3156.3 9.0885 5 11.8 2 3715.9 - 8435.4 8.9551 20281.0 
0 9.6504 5120.2 .0958 65071.4 51752.0 8551.3 7.2 59 203 5.1 
2100 9.6 01 7086.3 01.0551 75129.4 49785.9 288680.8 5.7940 20346.1 
2 0 9.6884 9054.3 01.9706 85281.0 47817.9 8806.2 4.4281 20374.4 
3 0 9.7C38 1023.9 02.8461 95522.1 - 45848.3 - 8933.5 3.1806 - 2 400.3 
4 0 9. 174 2995.0 03.6850 05849.0 43877.2 89063.0 2.0364 20424.0 
5 0 9.7294 4967.3 04. 01 16258.0 41904.8 8 194.6 0.9832 20446.0 
6 0 9.1401 6940.8 05.2641 26746.0 39931.4 89328.5 0. 108 20466.3 
7 0 9.7496 8915.3 06. 93 37309.9 37956.9 89464.1 9.1099 20485.1 
8 0 9.7582 0890.7 06. 277 47946.9 35981.5 289603.3 8. 729 2 502.6 
9 0 9.7658 2866.9 07.~212 58654.6 34005.3 89144.3 1.4934 20519.0 
0 9. 728 4843.8 108. 14 69430.4 3 028.3 89887.8 6.7653 20534.4 
31 0 9. 791 6821.4 08.7399 80 2.1 2 50.1 90033.8 6.0840 20548.8 
!32(jq -9'.7848 8799.6 09.3679 911 7.7 28012.5 90182.3 5. 449 20562.5 
'~' O;Q 9.7900 0118.4 09. 68 02145.1 26093.8 90333.4 4.8441 20575.4 
400 '. 947 2 57.6 10. 7 13172.5 24114.6 90481.1 4.2185 205 7.8 
350'0 ,1991 4 31.  1 1. 15 24258.1 2134.9 90643.4 3.7448 20599.1 
 8031 6 17.4 1.6993 35400.2 20154.8 9 802.3 3.2406 20611.2 
7 0 9.8068 86 1.9 1 . 420 46597.4 18114.3 90963.8 2.7634 20622.4 
800 9.8102 10678.8 12.7702 57 48.1 16193.4 91128.1 2.3 11 20633.4 
9 0 9.8133 2659.9 13.2849 69 51.0 14212.2 91295.0 1.8817 20644.4 
0 9.8162 14641.4 13.7865 8 504.7 12230.7 91464.6 l.4735 20655.4 
1 0 9. 189 623.  14 59 91907.9 10249.0 2 1 36.8 1.0850 20666.6 
2 0 9.8214 18605.2 14.1535 033 9.5 08267.0 9 811.9 0.7147 20678.2 
3 0 9.8238 0581.5 15.2199 14 58.2 06284.7 91989.6 0.3614 20690.0 
4 0 9.8260 2569.9 15.6757 26403.1 04302.2 92110.0 0.0240 2 702.6 
5 0 9. 280 4552.6 16.1 13 37993.0 02319.5 92353.2 .7015 20715.8 
6 0 9.8299 6 35.5 16. 71 49621.0 0336.6 2 2539.1 .3921 20730.1 
100 9.8317 8518.6 16.9836 61304.1 98353.5 9 127.8 .0970 20745.5 
8 0 9.8334 0501.9 17.4011 73023.4 96370.3 92919.3 .8132 20762.3 
9 0 9.8350 2485.3 11.8101 84784.1 94386.9 93113.5 .5411 20780.3 
0 9.8365 468.  18. 08 96 85.2 92403.3 93310.4 .2796 2 800.3 
100 9.8379 6452.6 1 8.6036 08426.0 90419.6 2 3510.2 .0281 20822.3 
ioo 9.8392 8436.5 18. 89 2 305.1 8435.7 93712.1 .7861 20846.5 
,300 9.8 04 0420.4 19.3668 3 223.5 86451.1 93918.0 . 532 420813.2 
4  .8416 02 04.5 19. 377 4178.8 84467.6 94126.1 .3286 2 902.6 
5 0 9.8427 04388.7 20. 017 56170.8 82483.4 94337.0 . 120 20934.9 
6 0 9.8438 06 3.1 20. 93 681 8.9 80499.1 94550.6 .9031 42 970.6 
1 0 9.8448 083 1.5 20.8105 80 62.5 78514.7 2 4167.1 .7014 21009.7 
8 0 9.8457 l0342.0 21.1557 92360.8 76530.1 94986.3 .5066 21052.0 
9 0 9.8466 112326.6 21. 949 04493.4 1 545.5 95208.4 .3 81 21099.0 
0 9.8475 14311.4 21. 285 16659.6 72560.8 95433.2 .1357 21134.5 
 change in ase f an a signed f rence lement as curred etween is mperature d e receding mpe ature. elting oint f 

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES





























































































































































































aH_ refers to crystal = state.
bTransition point.
CA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
AI, 932 ° K.
98 
BLE I I. - ontinued. ERMODYNAMIC P OPERTIES 
(  IF3 (a  ~  olecular eight, 8 .98 
rmation f om a signed ormation f m 
T, Cp, 




















a efers  rystal a tate. 
b ransition point. 
r -HO,D Sr' 













16 34.0 9.835 
18712.0 2.340 
21120.0 .635 




-(Ff-H01,D HO T, r f r nce e  ements g seous 
col/mole c l/mole (b.Hrlf, loglo f b.Hr, 
col/mole l/mole 
 - 59082.0 54826.4 ------- - 86749.0 
17.4 58872.1 577 3. 3 64.5186 8622.9 
1.7 57867.5 - 56 2.5 5.51&7 89752.3 
76.7 ,63 0.0 563 0.0 47.2155 - 90294.5 
094.1 ,6261.0 - 56 92.6 45.7422 -490295.2 
62.9 - '> 348.2 56132.5 0.7292 %5 0.1 
127.3 - 52243.0 58 <'.6 1.8277 - 9 504.3 
92 .9 49989.9 5513.4 5.9158 - 9032&.8 
120.4 - 47605.2 - 5 90.& .4275 - 8 999.7 
3043.2 46940.0 53884.9 3.0935 -4 8408.8 
043.2 46791.1 57625.9 .0935 - 8942.& 
670.0 45096.0 54593.6 .5815 - 89534.6 
517.5 42748.0 354303. 4 2.8228 489220.5 
? &28.0 40370.0 3 6540.9 4.1824 8 &8.6 
7978.5 37962.0 5 1&7.7 7.1024 488480.7 
32549.2 35524.0 5773.0 1.2088 8058.1 
7325.6 3056.0 3 5355.7 6. 278 87601.6 
292.2 30558.0 54914.8 1.9633 487112.0 
7438.5 28 30.0 5 449.6 8.2722 486589.9 
c  hange i  hase af  ssigned r f rence lement as ccurred etween t is t mperature nd t e receding temperature. elting oint f 
I, 320 . 
oms 





















TABLE III - Continued. THERMODYNAMIC PROPERTIES































































































































































































































































































































































































































































































































































































OA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of
AI, 932 ° K.
BLE I - ontinued. ERMODYNAMIC ROPERTIES 
) lH as); olecular eight, 7.988 
rmation  signed 
99 
rmation f om 
T, Cp, HT-HO' ST' - Ff-H01, HT, r f r nce lements seous s  l/mole O  l/mole l/mole o  l/mole ol/mole (/::;Hflf, lo lo f /::;Hr, 
l/mole l/mole 
a ------  -------  9482.9 86.0 ------- 69 0.0 
1 0 .9607 89.7 7.2592 036.2 0172.6 1781.6 2 .9000 7295.2 
00 .9677 386.1 2.0856 031.0 0869.0 1742.9 62.3852 7652.3 
98.  .0197 071.8 4.8745 1307.5 1 54.7 1554.7 0. 025 7963.1 
00 .0216 084.8 4.9180 1390.6 1567.7 1550.5 9.9243 7968.7 
0 .1791 794.0 6.9571 5988.8 0 276.9 1314.9 8.7343 8263.8 
0 .4 70 523.0 8.5828 0768.4 3005.9 1067.4 2.0468 8534.7 
00 .6488 275.8 .9548 5697.0 3758.7 0813.4 7 . 069 8779.6 
00 .8721 052.1 1.1509 0753.6 ~35.0 0~5 .2 4.4490 8 9.9 
00 .0660 849.2 2.2 51 5922.8 5 32.1 0280.6 2.0910 9198.6 
0 .2301 64.3 3.1749 193.1 6147.2 994.5 0.2654 9378.8 
l 00 .3680 494.4 4.0494 6 55.0 6977.3 7174.6 .8524 9543.7 
11 0 .4842 37.2 4.8525 2 00.6 7820.0 6954.2 .7189 9695.7 
2 0 .5 28 190.7 5.5951 7523.5 8673.5 6739.9 .7177 9836.7 
3 0 .6672 053.3 6.2855 3117.9 9536.1 6529.6 .9841 - 968.5 
400 .7402 0923.7 6.9306 8779.1 0406.6 6322.0 .3068 092.3 
5 0 .8041 1801.0 7.5358 4502.7 1283.9 6115.7 .7217 - 0209.2 
6 0 .8 06 2684.3 8.1058 0285.0 2167.2 5910.2 .2114 0320.1 
7 0 .9 11 3572.9 8.6445 6122.8 3055.8 5705.3 .7631 0425.5 
8 0 .9566 466.3 9.1552 2013.0 3949.2 500.7 .3659 0526.1 
9 0 . 981 5364.1 9.6406 7953.0 H847.0 5295.3 .0118 0622.3 
0 .0362 6265.8 0.1031 039 0.4 5748.7 5089.5 .6944 0714.5 
1 0 .0715 7 71.3 0.5449 109972.9 654.1 4883.0 - .4084 08 3.0 
2 0 .1C44 8 80.1 0.9 76 116048.7 7563.0 4 76.2 .1 94 0 88.1 
3 0 .1354 8 92 .1 1.3730 122165.9 8475.0 468.5 .9135 0 69.9 
400 .1645 907.1 1.7625 28322.8 9390.0 4260.3 .6985 1048.8 
5 0 .1923 0824.9 2.1371 34517.9 0307.8 4051.5 .5012 124.8 
6 0 .2187 1745.5 2.4982 40749.8 B1228.4 3842.2 . 198 198.0 
1 0 .2441 2668.1 2.8466 470 7.1 2 51.5 3632.4 . 523 1268.7 
800 .2685 3594.3 3.1B32 5 318.7 3077 .2 3422.1 . 978 1336.9 
9 0 .2921 4522.3 3.5089 59653.4 4 05.2 3211.4 . 542 1402.7 
0 .3150 5452.7 3.8243 6 20.1 4935.6 3 00.0 . 20B 71466.2 
1 0 .3372 6385.3 4.1301 17'2417.9 586B.2 2788.2 .5964 1527 .6 
200 .3589 7320.1 4.4269 78845.8 6803.0 2 5.7 .4803 15 6.8 
300 .3801 8257.1 4.7152 85 3.0 740.0 2 63.4 .3718 71643.9 
400 .4008 9196.1 4. 955 191788.6 8679.0 2150.1 .2701 1699.1 
500 .4211 0137.2 5.2683 98301.9 9620.1 1935.9 .1746 1752.4 
600 . 411 1 80.3 .5340 0 842.0 0563.2 1722.1 .0845 1803.9 
7 0 .4608 2025."4 5.7929 1408.4 1508.3 1507.9 . 001 1853.7 
800 .4801 2972.5 6.0455 18 00.4 2455.4 1 92.4 .0801 1901.9 
9 0 .4992 3921.4 6. 920 24617.3 3 04.3 1077.9 .1554 1948.6 
0 .5 81 4872.3 6.5327 31258.6 4355.2 0862.4 . 270 1 93.9 
100 .5368 5825.1 6.7680 37923.7 5307.9 0647.2 .2945 2037.9 
2 0 . 552 61 9.7 6.9980 4612.0 6 62.5 0431.3 .3588 2 0.8 
3 0 .5735 736.1 7.2231 51 23.1 7219.0 021~.3 .4196 7 122.4 
400 .5917 8694.4 1. 434 580 6.5 8171.2 998.6 .4774 72163.3 
500 .6097 9654.4 7.6591 64811.6 9137.3 9782.5 .5325 72203.4 
6 0 .6275 0616.3 7.8705 71588.2 099.2 9 65.8 .5B49 72243.0 
1 0 .6452 1579.9 8.0778 7 385.6 01062.8 9348.8 .6350 72282.3 
8 0 . 629 2 45.3 8.281C 85203.6 020 8.2 9131.2 .6826 7 321.4 
900 .6804 3512.5 8. 804 92041.7 02995.4 8913.5 .7 82 72'i60.3 
00 .6978 481.4 8. 162 98899.6 03964.3 8696.3 . 718 2399.6 
100 .7 51 5452.0 8. 684 05176.8 04934.9 8478.5 .8134 24 9.3 
200 .7324 6424.4 9.0572 12673.1 05907.3 8260.8 .8532 24 9.7 
300 .7495 7398.5 9. 428 19588.1 06881.4 8042.7 .8913 7 521.1 
400 . 6 8374.3 9.4252 26521.6 07857.2 7824.6 .9281 72563.6 
500 .7837 9351.8 9.6045 3413.1 08834.7 7 06.2 .9630 - 2b07.6 
600 .8006 0 31.0 9.7810 404 2.4 09813.9 7388.1 . 968 2653.3 
100 .8115 1312.0 9.9546 47429.2 10794.8 7170.1 .0291 2 1.0 
800 .8344 294.6 0.1255 5 433.2 1 77.4 6951.9 .0603 2750.3 
900 .8512 3278.8 0.2937 61454.2 12761.7 6733.5 .0902 2802.8 
00 .8680 4264.8 0.4594 684 1.9 13 47.7 6 15.5 . 188 72842.1 
a  ange  ase f  signed f rence lement as curred etween is mpe ature nd the receding tempe ature. elting int f 
I, 32 0 . 
































































TABLE III - Continued. THERMODYNAMIC PROPERTIES


































































































































































































































































































































































































































































































































aA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of
AI, 932 ° K.
\ 
lOO 
T, Cp, Hr o , 
o  col/mole o  col/mole 
0 ------ 0 
1 0 .9573 95.0 
200 7.0519 1393.5 
98.15 .3815 1 0.5 
300 7.3887 14.2 
400 7.7654 28"12.3 
0 .0667 64.6 
600 b.2879 82.9 
1 0 . 488 320.2 
800 8.5677 6171.3 
0 .6578 032.8 0 1000 H.12U 1102.2 
1100 8.7835 H 17.9 
1200 d.82d9 9658.6 
3 0 .8668 543.4 
1400 8.8989 431.7 
1500 8.9268 12323.0 
1600 8.9512 1217.0 
1700 0.9731 13.2 
1800 8.9928 ,011.5 
1900 9.0108 15911.7 
0 .0276 6813.6 
2100 .0412 1 17.2 
2 0 .0580 86 2.2 
2300 9.0722 19528.8 
400 .0 58 0436.7 
2500 9.0991 21345.9 
600 <;.1123 2 6.5 
noo .1253 3168.4 
800 .1384 4081.5 
2900 9.1517 24996.0 
00 .1652 5911.9 
3100 9.1790 6829.1 
3200 .1934 47.7 
300 .2082 8667.8 
400 .2237 9589.4 
"3500 9.2399 30512.5 
3600 .2568 1437.4 
3700 9.2145 2 63.9 
800 .2930 3 92.3 
)900 9.3124 34222.6 
00 . 328 V>154.8 
4100 .3542 6089.2 
200 .3765 7025.7 
4300 9.3998 31964.5 
400 ).4 42 8905.7 
500 . 496 9849.4 
600 .4761 0795.6 
700 .5036 41744.6 
800 . 321 2 96.4 
49 U .5618 3651.1 
5000 9.5924 4608.8 
5100 9.6241 4'569.6 
5200 ~. 568 b533.6 
300. 9.6904 7501.0 
400 .7251 84 1.7 
~~oo 9.7607 9446.0 
5600 9. '172 50423. " 
5100 9.8346 51405.5 
:'800 9.8729 23 0.9 
~900 9.9 21 380.1 
6000 9.9520 543"13.3 
BLE I I. - ontinued. ERMODYNAMIC OPERTIES 
(1 ) 10 ( as); olecular eight, .98 
ation f  ed Sr, -( -l-Hol, HO T, r f rence el ents 
col/mole o  cOl/mole l/mole (/::,Hflf, 
col/mole 
loglo Kf 
------- a 715.5 0844.1 -------
.4610 51.1 9410.5 1077.6 1.2307 
49.2990 8466.3 01 9.0 94.6 - 8.2172 
, .1709 454.2 0816.0 0816.0 0.6920 
.2166 3 50.8 829.7 812.4 0.5979 
.3950 85.7 15 7.8 0617.9 .8237 
,,,. 617 416.2 2380.2 417.5 .5807 
1.6531 108.9 198.5 0201.4 .1007 
.9434 5940.2 035.7 963.3 .0553 
.0798 892.5 6.8 699.6 .2811 
1.0943 7952.1 748.3 408.4 0.6874 
62.0103 4108.1 617.1 573.1 0.2602 
2.8448 0351.4 1493.4 329.3 . 66 
63.6111 674.8 8.374.1 085.8 . 350 
4.3193 071.7 9258.9 842.2 . 587 
64.9776 19537.0 147.2 598.6 . 475 
5.5926 6065.8 1038.6 354.5 .9086 
6.1695 2654.2 1932.5 10.0 . 0 7~ 
6.112" 9298.6 2 28.7 486~.8 .1617 
67.2263 05995.8 3 21.0 4618.7 .2731 
7.7130 2743.0 46 7.2 4311.7 .3658 
8. 756 19537.6 529.2 4123.7 . 478 
8. 164 26311.4 6432.7 3874.4 .5205 
9.0375 3260.2 7337.8 623.9 .5855 
9. 04 40184.2 8244.3 372.2 .6438 
9.826" 7147.7 9152.2 3 19.0 .6963 
0.1980 5 149.1 061.4 2864.6 .7435 
0. 551 6 186.9 0972.0 2608.8 . 7865 
0.8993 68259.7 1883.9 2351.8 .8254 
1.2314 15366.3 2 97.1 2093.5 .8 06 
1. 523 82 05.6 3711.6 1834.1 .8930 
1.8628 89 76.4 4627.4 1573.5 .9 22 
2.1635 96877 .8 544.6 1312.1 .9492 
2.4,52 04108.8 6463.2 1049.7 .9739 
2.7383 13 8.6 7 83.3 0786.6 . 964 
13.0134 18656.2 8304.9 0522.9 .0 71 
3.2810 25971.0 9 28.1 0258.8 .0362 
3.5415 3312.2 0152.9 94.4 .0538 
13.7954 40679.1 1019.5 129.8 .0699 
4.0430 48071.1 2007.8 465.2 .0850 
4.2046 5487.5 2938.1 200.7 .0987 
4.5207 6 927.8 3870.3 936.6 . 115 
14.7514 70391.'> 4804.7 673.0 .1 32 
4.9770 1 877.9 5741.2 410.1 .1340 
5.1980 85386.7 680.0 141.9 .1439 
5. 143 92917 .4 76 1.2 86.8 .1532 
5. 264 1 0469.4 8564.9 626.7 .1618 
5.8344 08042.5 9511.2 368.0 .1697 
6.038? 15636.2 0460.1 7 10.7 2.1771 
76.2388 23250.1 1411.9 855.1 .1838 
6.4357 30 83.8 2366.6 601.1 .1901 
.6292 38537.1 324.3 349.1 .1 59 
6.8194 46209.6 4285.1 099.1 .2012 
7.0066 ~3900.9 5249.1 851.3 2.2061 
17.1909 1610.8 6216.5 605.8 2.2107 
17.3724 6 339.0 7 81.3 362.7 .2149 
7.5511 7085.2 8 61.6 1 2.2 .2186 
.7273 3d 849.1 9139.4 84.3 . 22 
7.9011 392 30.6 70 21.0 649.3 2. 254 
78.0724 4 0429.2 106.4 417 .1 2.2286 
78.241'> 08245.0 2095.6 188.0 2.2313 
18.408' 16077.5 730 8.8 962.0 2.2337 
F ation f  
g us t s 
/::,Hf, 
l/mole 
lo lo K 
- 15 00.0 --------
- 15420.6 7.5738 
15836.2 1.2694 
- 1 160.6 .5490 
- 1 66.1 .0239 
- 164 3.3 .8 54 
- 16 54.6 5. 112 
- 16843.6 . 067 
-1  7009. 9 .5228 
- 17160.0 5.9536 
- 17298.0 2.3955 
117427.0 . 457 
17548.9 .2116 
- 17665.1 .2645 
- 1 176.6 3.6154 
17884.3 .2005 
- 11988.7 .9732 
18090.2 . 984 
1 189.3 .9492 
18286.1 . 048 
1 380.8 .3486 
18473.8 . 675 
18565.2 . 508 
18655.0 .4898 




19085.5 . 033 
l1S168.5 .95~0 
lIS250.7 .6381 
19332.1 . 385 
l S412.7 .0580 
- 1 492.7 .7948 












20484.8 - .5715 
20558.8 0.6987 
20632.7 0.8206 
2 706.6 - .9375 
-12 780.3 -1.0497 





-1 1231.6 -1.638" 
-121309.3 -1.7245 
-121388.1 1.8075 
-121467.5 1. 878 
-121548.9 1.9654 
-121616.0 2. 04 
aA change in phase f on a signed r f r nce lement has o curred between this tempe ature and the receding tempe ature. elting oint f 

































































































































































































TABLE III. - Continued. THERMODYNAMIC PROP_RTIES






























































































































































































































































































































































































°A chonge in phose of on ossigned reference element hos occurred between this femperoture ond the preceding temperoture Melting poinf of
AI, 952 ° K.
r, Cp, H'f-HO' 
 col/mole  col/mole 
 ------  
1 0 .2 87 01.4 
0 .3145 681.9 
98.15 0. 927 644.3 
0 0.3106 63.4 
0 1. 912 740.1 
0 1. 584 894.3 
0 2.3370 105.5 
0 2.6 87 357.2 
0 2.9 62 638.1 
0 3.1090 940.3 
01 0 3.2469 1258.4 
11 0 3. 530 2588.6 
200 3.4361 3928.2 
300 3.5023 5275.3 
400 3.5558 628.3 
5 0 3. 995 7986.1 
600 3.6358 9347.9 
700 3.6661 0713.1 
8 0 3 .6917 2081.0 
900 3.7136 3451.3 
2000 3.7323 4823.6 
100 3.1485 6197.7 
200 3. 627 7573.2 
300 3.7750 8950.1 
400 3.7859 03 8.2 
500 3.7955 1 07.3 
600 3.8041 3087.3 
700 3. 118 468.1 
800 3.8186 5849.6 
900 3.8248 7231.8 
00 3.8304 8614.5 
1 0 3.8354 997.8 
200 3.8400 1381.6 
300 3.8442 2765.8 
4 0 3. 480 4150.4 
500 3.8 15 35.4 
600 3.8548 6920.1 
700 3.8577 8306.4 
800 3.8605 9692.3 
9 0 3.8630 1078.4 
00 3.8653 2 64.9 
1 0 3.8675 38 1.5 
200 3.8696 5238.4 
300 3.8114 625.4 
4 0 3.8732 8012.6 
5 0 3.8748 9400.1 
6 0 3.8764 0 87.6 
7 0 3.8778 2175.3 
8 0 3.8792 3563.2 
9 0 3.8805 4951.2 
00 3.8817 6 39.3 
1 0 3. 828 27.5 
200 3.8 38 9 15.8 
300 3. 48 0504.3 
400 3. 58 1892.8 
0 . 867 3281.4 
6 0 . 815 4670.1 
700 . 884 6058.9 
800 . 891 1447.8 
9 0 3.8 98 836.7 
000 .8905 0 25.8 
ABLE II. ontinued. HERMODYNAMIC ROPERTIES 
(11) 120 ( as); olecular eight, 69.96 
ormation rom signed 
ST' -(Ff-HOl, H'f, reference lements 
ol/mole oK col/mole ol/mole (b.Hflf, 10giO f 
ol/mole 
------- a 353 8.1 2098.3 -------
1.7003 368.6 34516.7 - 1873.1 5.7088 
7.7626 870.6 3 36.1 207.6 0.7655 
1.6645 5741.0 32673.8 32673.8 9.10B 
1.7282 15855.1 32654.7 -32682.8 8.9 16 
4.8197 21 7.8 31578.0 -33156.2 2. >J702 
7.3926 801.9 -30423.7 - 3621.9 9. 239 
9.5994 5654.2 -29 12.6 -34102.0 6. 582 
1.5283 2712.6 -27 60.9 4612.0 5. :)7l6 
3.2383 952.5 2 680.0 5162.0 3.7106 
4.7718 7354.4 25377.8 3 758.0 2.6347 
6.1605 4902.1 24059.7 1435.5 l.6782 
7 .4282 2582.4 729.5 1924.8 0.8499 
8.5938 0384.3 21389.8 42409.4 0. 519 
9.6720 8298.3 -2 042.8 -42890.7 . 546 
0. 746 6316.2 86 9.8 369.7 .0367 
1.6114 04431.0 7332.0 43847.2 .5829 
2.4903 12636.5 15970.2 4 23.8 .1819 
.3179 20927.4 146 5.0 4800.2 .8236 
4.0998 2 298.6 13237.1 45276.6 ., 20 
4.8406 37745.9 1866.8 -4 753.5 .2114 
5.5446 4 265.5 10 94.5 6231.2 .9470 
6.2150 54853.7 - 120.4 6709.9 .7 50 
6.8549 63 07.5 744.8 47189.9 .4 28 
7.4669 7 223.8 6367.9 - 7671.3 .2780 
8.0534 81 0.0 4 89.9 8154.2 .0883 
8. 164 89833.7 610.8 48638.8 .9 1.9 
9.1576 98722.6 230.8 91 5.2 . 478 
9.6787 07664.5 850.0 9613.3 .5942 
0. 812 16657.7 31.5 0103.3 . 499 
0. 662 25700.2 913.1 - 0 95.0 .3147 
1.1350 34790.4 296.4 1088.6 .1867 
1.5886 43926.7 679.1 - 515 84.0 .0 63 
2.0279 53107.6 063.5 2081.2 .9522 
2.4538 62331.8 1 47.7 2580.2 .8436 
2.8612 1598.0 832.3 3 0.8 .7407 
3.2686 8 904.9 0217.3 3583.2 .6428 
3.6589 90251.3 1602.6 4081.1 .5495 
4.0386 9636.3 2988.3 4592 .6 .46J2 
4.4081 09058.7 4374.2 5099.7 .3753 
4.7682 8517 .6 5760.4 5608.2 .2936 
5. 192 28012.0 146.8 61 8.1 .2154 
5.4 16 37541.1 8533.4 629.4 .1402 
5.7958 47104.1 920.3 7142.1 .0619 
6.1222 56700.1 1301.3 57656.0 . 983 
6.4411 6 28.3 2694.6 8 71.1 .9314 
6.7529 75988.0 4082.0 8687.4 .8671 
7.0579 85678.6 5469.5 9204.8 .8048 
7. 563 95399.4 6857.2 59723.4 .7449 
7.6485 05149.7 8245.1 0243.0 .6865 
7.9347 14 28.9 9633.1 07 3.6 .6305 
8.2 51 24736.4 1021.2 1285.2 .5762 
8.4900 34571.7 2409.4 1801.8 .5233 
8.7596 4.3 3191.7 23 1.3 .4 21 
9.0241 54323.5 5186.2 62855.8 .4226 
9.2837 64238.9 65 4.7 - 381.1 .3144 
9. 385 4180.1 7963.3 3907.3 .3213 
9.1887 84146.5 9352.0 4.3 . 818 
.0345 94137.7 0740.8 4962.1 . 375 
0.2760 04153.2 129.7 5490.8 .1947 
0.513 5 14192.7 3518.1 6 0.2 .1 25 








2 6492.5 257.7501 






48666.5 5.0 91 
48862.3 7.52B5 
- 49040.7 41.4835 
49206.0 36.5341 
- 49361.0 2.4 70 
49507.9 8.9127 
- 49648.4 5.9159 
49783.6 3.3172 
49914.6 1.0421 
250 42.0 19.0337 
-250166.3 7.2475 
250 88.2 5.6485 
250407.9 4.2088 
50 25.8 2.9055 
- 50642.2 11.7202 
- 50 57.3 0.6374 
50871.4 9.6444 
- 50984.6 .1305 
51097.1 . 864 
51209.2 . 046 
51320.9 .3 82 
- 51432.4 .7011 
51543.9 .0100 
- 51655.6 .4787 
511 7.6 .9242 
51880.0 .4031 
51993.1 .9124 
521 7.0 . 495 
5 221.9 .0121 
- 52337.9 .5982 
52455.4 .2059 
52574.4 0.8335 
52695.3 . 796 




5 3 5.3 .3562 
253472.7 . 237 
53613.9 1.5800 
53759.4 .8258 
253909.1 .0 16 
54064.1 .2862 
54224.7 .5 60 
54391.1 .7155 
54564.0 .9173 
- 5 743.7 . 118 
54930.8 3.2993 
5125.8 3.4803 




aA ange  ase f a  a signed ference lement as curred tween is t mperature a d e eceding mperature. elting int f 
I, 32 0 . 
102
TABLE III. - Continued. THERMODYNAMIC PROPERTIES






























































































































































































































































































































































































































































































































































































































































:_hase of on asshlned reference element has occurred between this temperature and the preceding temperature. Melting point of
102 
T BLE I I. - ontinued. T RMODYNAMIC OPERTIES 
(1 ) 1202 ( as); olecular eight, .96 . 
ation f  ed F ation fr  
T, Cp, Hr-Ho, ST' -WI-Hal, r , r f r nce lements gaseous ato s 
o  col/mole oK col/mole l/mole o  l/mole c / ole (!:::.Hfl(, lo l  f !:::' f, 
l/mole ole 
0 ------ 0 ------- 0 - 7568.9 311.8 ------- - 65 00.0 
100 9.0167 829.3 .4132 412.0 - 6739.6 3405.4 5.8135 6,,02.0 
200 10.5103 1801.8 59.0960 1 017.4 - 5 67.2 3996.0 1 3.5235 - 67657.5 
298.15 12.4959 929.0 .6550 1 049.8 - 640.0 - 4640.0 .6096 - 68593.3 
300 12.5339 2952.1 63.7324 167.6 - 4 16.8 - 4651.4 .1 18 68608.4 
400 14.3943 4302.1 .6033 2139.2 - 3266.8 5206.5 .89&8 - 69309.1 
500 15.7804 5814.8 .9729 96 1.7 1754.1 5679.5 'tl.4694 - 69823.7 
600 16.7577 4.6  .9417 6920.4 - 0124.4 - 6118.5 . 842 - 7 208.5 
700 17.4467 56.8 .5797 449.0 - 8412.2 6557.1 .4723 - 7 503.5 
800 17.9411 10927.5 .9434 7.2 - 641.5 - 7016.0 .6956 - 70735.1 
900 18.3040 740.6 .0785 230.1 84828.3 7508.1 2.7437 70921.) 
al000 18.5764 14585.3 83.0218 68436.6 - 2983.7 - 03 73.0 .2891 71073.1 
1100 18.7852 16453.8 .8026 6829.0 8 115.1 10 43.4 8.2374 - 71199.7 
1200 18.9484 18340.8 86.4444 85392.4 79228.1 - 03804.8 6.5219 - 71306.5 
1300 19.0780 242.3 .9663 4 13.9 7326.6 04160.0 5.0654 - 71397.7 
1400 19.1825 22155.5 89.3841 02982.2 75 13.4 04510.8 3.8125 71476.5 
1500 9.2679 4078.2 0.7106 1987.7 73490.7 -104858.8 2.7231 - 71 45.3 
lbOO 19.3386 26008.6 .9 65 21121.7 71560.3 0 205.3 .7671 - 71605.8 
1700 19.3977 27945.5 3.1307 30376.6 9623.4 0 551.3 0.92)2 - 71659.4 
1800 19.4476 29887.9 94.2409 139745.7 7681.0 105897.6 0.1652 - 71 07.2 
1900 19.4901 1834.8 5.2935 49 22.9 5734.1 106245.1 .4876 71750.2 
2000 19.5265 33785.7 96.2942 58802.7 63783.2 106594.2 .8756 71789.2 
2100 19.5581 5740.0 7.2471 68480.1 61829.0 106945.5 .3199 371824.7 
2200 19.5855 37697.2 98.1582 78250.8 59871.8 107299.4 .8130 371857.3 
2300 9.6095 9657.0 9.0293 8110.4 7912.0 107656.2 .3489 371887.4 
2400 19.6306 41619.0 99.8643 98055.4 950.0 1 8016.2 .9219 371915.6 
2500 19.6493 43583.0 0. 661 0 082.2 53985.9 108379.6 .5277 371942.1 
2600 19.6659 45548.8 01.4371 1 187.6 5 020.2 108746.5 .1630 371967.3 
2700 9.6808 75 6.1 2.1796 28368.7 50052.8 0911 7.0 .8240 71991.6 
2800 19.6941 49484.9 102.8955 38 22.6 8084.1 0 491.2 .5078 -372015.3 
2900 19.7061 1454.9 03.5868 48946.9 6114.0 09869.1 . 129 372038.6 
3000 9.7169 3426.1 04.2551 59339.2 142.9 10250.6 .9361 -372 061. 9 
3100 9. 267 5398.2 04.9018 6 797.2 42170.7 10635.8 . 769 -372085.4 
3200 19.7356 57371.4 0 .5282 80318.9 40197.6 11024.7 .4328 372109.'t 
3300 9. 437 9345.3 06.1356 9 902.2 38223.6 11417.0 . 024 372134.2 
3400 19.7511 61320.1 106.7251 01545.4 36248.9 11812.8 .9850 -372160.0 
3500 19.7579 63295.5 07.2978 12246.7 -34273 .4 1 212.0 .7792 372187.1 
3600 19.7641 65271.6 07.8545 23004.5 32297.3 - 12614.4 .5843 372215.8 
3700 19.7699 7248.3 08.3961 3817.1 30320.6 113020.0 .3992 372246.3 
3800 19.7152 9225.6 08.9234 4683.2 28343.4 13428.7 . 235 -372278.9 
3900 19.7801 71203.3 09.4371 5601.3 2 365.6 - 13840.3 .0558 372313.9 
4000 9.7846 3 81.6 0 . 379 6570.2 24387.4 - 1 254.8 2.8962 372351.6 
4100 9.7888 5160.3 10.4265 17 88.5 2408.7 - 14672.0 .7436 -37 392.2 
4200 19.7928 77139.3 110.9034 8655.1 20429.6 - 15091.9 .5976 -372436.2 
4300 19.7964 79118.8 1.3692 9768.8 18450.1 15514.3 .4580 372483.1 
4400 9.7998 1098.6 1.8244 10928.6 16470.3 - 15939.2 .3243 -372534.4 
4500 19.8030 83078.8 lI2.2694 2133.4 -14490.2 - 1 366.5 2.1962 -3725.89.7 
4600 19.8060 5059.2 12.7046 4 3382.1 -12509.7 - 16796.0 2. )731 -372649.7 
4700 19.8088 87039.9 113.1306 4 674.0 -10529.0 - 1 22 7.8 1.9550 -3 2714.7 
4800 9.8114 9021.0 lI3.5417 56 08.0 8548.0 -lI7661.7 .8410 -3 2 785.0 
4900 19.8139 91002.2 113.9562 467383.2 6566.7 lI8097.7 1.7316 372860.6 
5000 19.8162 92983.7 14.3565 8798.9 4 85.2 - 18535.6 1.621>3 -37 942.7 
5100 19.8184 94965.4 14.7490 90254.3 -2603.5 - 18975.5 .5243 -373031.3 
5200 19.8204 96947.4 lI5.1338 01748.5 -621.5 - 9411.3 1.4261 -373127.0 
5300 19.8224 98929.5 1 .5114 513280.8 360.6 - 19860.9 .3313 -373 30.2 
5400 19.8242 0 11.9 lI5.8819 524850.5 342.9 -120306.3 .2396 -373 41.3 
5500 19.8259 102894.4 116.2457 531>456.9 325.4 -120753.4 .1507 373460.8 
5600 19.8276 04877.0 lI .6029 548099.4 7308.1 - 1202.2 1.0649 -373589.3 
5700 19.8291 106859.9 lI6.9539 59777.3 2 0.9 -121 52.6 0.9817 -3 3727.3 
5800 19.8306 108842.9 17.2988 71490.0 1273.9 -122104.6 .9015 -37 873.9 
5900 19.8320 110826.0 17.6378 8 236.9 13257.1 -122558.2 .8232 -374032.1 
6000 19.8334 12809.3 17.9711 595017.4 15240.3 -123013.3 . 472 -374169.4 
aA change in p ase of an a signed r f r nce element has o curred between this temperature and the pr ceding temperature. elting oint of 



































































































































TABLE III. - Continued.


















































































































































































































































































































































































































































































































































































































OHio refers to crystol state.
bA change in phase of an assigned reference element has occurred between this temperature ond the preceding temperoture Melting point
of AI, 932 ° K.
CMelting point.
TABLE I I. - o tinued. THERMODYNAMIC PROP RTIES 
(13) A12,03 (crystal, liquid); olecular eight, 01. 96 
l 3 
ormation from a signed Formation from 
T, Cp, Hr - O,a ST' -(Ff-H(jl,a Hr , r ference lements aseous 
oK col/male oK col/mole ol/male oK col/mole ol/mole (/::,.Hflr, loglo Kr /::,.Hr, 
col/mole col/mole 
 ------ 0 0 0 -402794.4 -397499.9 ------- -728174.6 
lOG .06ti8 8.0 .0241 ?4.S -402716.4 .l'l8691.6 57.23)) -730855.4 
20(; . 228 41.5 .946 j 47.8 -401952.9 3 9d39.0 21.JS14 -/32817.2 
2q8.1~ lU.8840 394.4 2.1750 235.6 -40 400.0 4 400.0 7.1216 -733 U9.9 
0 8.9794 429.3 2.2897 2~7.6 -4 8365.1 4 0406.2 /5.3114 -733923.1 
4 0 2.9876 545.2 8.3509 7·J5.2 -3')8249.2 -4 05'>0.6 02.3746 7 4375.8 
0 2'>.3442 970.8 3.7524 90'> .4 95823.6 4~0476.0 5d.6089 - 34487.9 
6 0 6.8881 587.5 8.5206 Cj24.9 393206.9 4 305.8 29.4413 -7 4392.2 
0 27.968'> 2 33.2 32.7510 0592.5 -3~0461.2 4U0099.9 08.6174 -734157.5 
GO 8. 572 5 71.4 6.5392 4 60.0 87623.0 -3 890.2 3.0072 l 3 23.8 
0 9.3523 8078.4 9.9618 7887.2 - 84716.0 3 695.4 0.8722 -"/33416.9 
l 00 9.8136 1037.5 3.0784 2 40.9 8U56.9 't045~q.6 71.0Al8 - 32954.7 
1100 0.1745 4036.8 5. 93 6496.4 78757.6 -404218.1 3.0538 -132450.1 
200 0.4637 7069.8 8.577<; 1223.7 15"124.6 4038'>8.4 6.3644 - 3 910.1 
300 30.9068 0 41.0 1.036C 620'>.8 72653.4 403472.2 0.7095 -731330.5 
400 1.2819 3250.6 3.3402 1425.8 9543.8 -4 30,8.7 5.8610 - 30111.6 
500 1.6436 6396.9 .51U9 6869.4 -3 6397.5 -402618.4 1.6 41 3(,054.9 
600 31.9951 9578.9 1.5644 2':124.1 63215.5 4021,1.7 8. 109 29362.0 
700 2.3389 2795.1 9.5144 8378.8 5 998.7 -4:)1659.3 34.7815 -128633.l 
800 2. 766 6046.5 1.3724 423.9 56147.9 -40 141.5 1.9148 12 81l.0 
9 0 3.0094 9330.8 3.1481 06 0.5 53463.5 4 0593.8 9. 533 121074.4 
00 . .3382 2648.3 4.8496 110~1.0 '>0146.1 0031.4 7.;)511 -7 6244.6 
100 3.6639 5 98.4 6. 841 ]618.2 346796.0 3 9439.6 4. 709 - 25382.1 
200 3.9870 9381.0 8.0576 0345.8 3 413.4 J8823.7 3.8827 - 24487.1 
3 0 4.3079 2795.7 9. 755 7 2"1.9 - 3 998.7 39 183.9 1.3 16 723560.2 
C2318 4.365 3413.8 9.843 8482.3 59380.6 98063.3 21.0612 -123384.9 
318 5.0 9413.8 1. 60 8482.3 - 3133 80.6 72051.2 1.0672 -697362.4 
4 0 5.0 283.8 2.2765 05179.8 310510.6 71 i t 18.8 9.87 3 - 9 560.4 
500 5.0 5783.8 3.7053 13479.4 07010.6 70769.9 8.5184 95?49.1 
6 0 '>.0 9283.8 5.078C 2 919.0 03510.6 310068.9 7.2732 94538.6 
2700 5.0 27 3.8 u6.3 89 30493.3 0010.6 369375.7 6.1223 - 93529.1 
800 5.0 106283.8 1.6718 3<;197.2 'j6:> 10.6 3 869c.l 5.0553 9  520.7 
9 0 .35.0 9783.8 8.9 00 B0 6.2 9.3010.6 368012.0 4.U642 - 9 513.7 
0 5.0 3283.8 0. 086~ 6975.8 09510.6 67341.0 3.1 04 9 508.3 
100 5.0 6783.8 1.2342 6042.2 86010.6 667/.1 2.2781 - 89504.7 
200 5.0 0283.8 2.3 54 7'>221.4 82510.6 - 6020.0 1.4712 8503.2 
3 0 .35.0 731 3.8 3.42?4 194510.1 z 79010.5 65369.5 0.7 41 - 87504.0 
3400 55.0 72 3.8 4.4672 93904.8 15'>10.6 64125.3 0. 031 - 86'>01.5 
5 0 5.0 301 3.8 5.4 18 34\)2.5 l2 10.6 64087.3 . 38 85513.7 
600 :;5.0 42 3.8 6.4678 .3000.2 6B510.6 63455.1 .7029 84'>23.1 
7 0 5.0 317 3.8 .4261 2695.2 65010.6 6 28.5 .1 70 8 53'>.8 
800 5.0 12 3.8 .3601 32 84.7 6 510.6 62207.4 1. 439 - 8 552.2 
9 0 5.0 47 3.8 9.2693 42366.4 58010.6 61591.5 .Jl:Jl 81 /2.5 
0 5.0 82 3.8 0.1554 2337.8 54510.6 60980.6 . ,041 - 80597.0 
1 0 .>5.0 517 3.8 101.0196 6Z396.7 5 010.6 60374.4 . 234 - 79626.0 
2 0 5.0 5283.8 101.8631 72541.1 47510.6 - 59"172.9 .5 63 78659.9 
3 0 5.0 5 783.8 02. 866 82768.7 4010.6 )591/5.7 .1312 -671698.3 
4 0 5.0 6 2 3.8 103.4912 930 7.7 40510.6 5 5 2.8 . 71~6 - 76742.6 
5 0 .0 65183.8 4.2778 3  H66. 3 37010.6 - 79<J3.9 . 213 75792.3 
6 0 .0 692 3.8 105.0471 . ·J32.7 - 3510.6 57408.9 .<J436 - 7 48.3 
1 0 5.0 27 3.8 5.7998 2 475.2 30010.6 56827.7 .5 28 - 3910.9 
8 0 3,>.0 76283.8 6.5367 '>0<J2.2 - 26510.6 - 356250. 0 . 372 - 2980.2 
4900 5.0 797 3.8 7.2583 4'>782.0 - 23 10.6 5675.8 .9066 12056.2 
0 5.0 32 3.8 7.9654 6 43.3 19510.6 51 5.0 58~1 - 71140.2 
0 5.0 867 3.8 8.6 85 7374.6 16 10.6 54537.5 . 855 - 70 32.2 
0 .0 02 3.8 1 9. 381 8214.6 - 12510.6 5391.1.0 .')935 - 69332.1 
0 5.0 1 31 3.8 0.0048 ,z41.8 09010.6 - 53411.7 . 132 - 8442.0 
0 5.0 912 3.8 0.6591 0275.1 - 05510.6 52853.2 . 4.35 - 675 0., 
0 .0 01 3.8 1. )013 1 73.3 - 2 20 10.6 - 3522')].6 . 838 6"89.~ 
6 0 5.0 042 3.8 II1.q31~ 2 35.0 - 98'> 10.6 - 51744.8 .9341 - 65827.1 
7 0 5.0 07183.8 12.,, 4 3759.3  ~5 0 10.6 -35 194.7 . 934 - !t-977.1 
0 5.0 1283.8 3.1601 5045.0 DI510.6 -350647.2 461~ - 6413,.3 
0 5.0 14783.8 3.7584 6391.0 08 10.6 - ') 102.3 .7379 - 308.5 
00 .35.0 8283.8 4.3467 196.3 -le4510.6 - 49:;59.9 O.U2l7 - 62460.9 
aHQ refers to crystal state. 
b  c ange in ase f  ssigned r ference l ment has occurred b tw en t is t perature a d t  pr ceding t perature. lting int 
f I, 320 . 




































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES





























































































































































































































































































































































































































































































































































































































































oA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of
AI, 932 ° K.
104 
T BLE I I. - ontinued. T ERMODYNAMIC P PERTIES 
( ) I Cl ( as); olecular eight, 7 .457 
F r  fr  assigned For ati  fro  
T, Cp, HT-HO' ST' -(Ff-HOl , HO T, r f r  ele ents gaseous at  O  cal/mole OK cal/ ole col/ ole O  cal/ ole le (b.Hflf, loglo Kf b.Hf, 
l/mole c le 
0 ------ 0 ------- 0 - 5 00.4 1775.1 ------- - 5 1 7.6 
100 8.9163 3.0 .3541 4 82.5 - 4247.4 1831.5 1. 560 - 7027.1 
200 11.1582 1171.1 .3216 93.2 - 3 29.3 1957.7 1 1.2 95 - 57622.0 
298.15 12.3149 292 .7 .0113 1 262.9 20 2.7 20 2.7 .1 26 - 58 0.0 
300 12.3319 950.5 .0876 375.8 - 2049.9 20 4.7 .7465 58 06.0 
400 13.0786 4223.6 .7450 674.4 0776.8 2168.8 .9701 5 288.5 
500 3.5709 5 .7 .7200 302.3 - 9 42.6 254.4 .8946 - 58508.9 
600 13.9010 6932.4 .2254 202.9 8068.0 - 2348.6 . 110 58 86.G 
700 14.1282 34.5 2.3864 35.9 - 65.8 - 2461.1 . 632 - 5 831.0 
800 14.2890 9755.8 74.2840 9671.4 - 5244.5 2597.3 .7524 58951.6 
900 14.4060 190.9 .9741 7185.8 3809.5 2760.1 .9395 59053.1 
01000 14.4934 12636.1 77.4967 860.6 2364.3 - 5466.9 .6445 59139.6 
1100 14.5601 088.9 . 813 2680.6 0911.5 582.4 .1465 - 59214.0 
1200 14.6121 15547.6 80.1505 0633.1 7 452.8 5698.1 1 .1632 - 59278.5 
1300 14.6533 010.9 .3218 8101.4 - 7 89.4 5814.5 .8218 - 59335.0 
1400 14.6865 18478.0 82.4090 6894.6 6522.4 5932.0 .6706 - 59384.9 
1500 14.7136 948.0 3.4232 51 6.8 5052.3 - 96 50. 9 .6116 59429.1 
1600 14.7359 21420.5 84.3736 113577.1 3579.8 6 11.3 .7966 594 8.6 
1700 14.7546 2895.1 .2675 2059.6 2105.3 6293.5 .0233 - 59504.1 
1800 14.7704 24371.4 86.1113 1 0629.0 0629.0 96417.7 . 352 - 59536.1 
1900 14.7838 25849.1 6.9103 39280.4 9 51.3 6544.1 0. 188 - 59565.3 
2000 14.7954 27328.1 7.6689 48009.7 7672.3 672.9 0.1632 5 591.8 
21CO 14.8053 808.1 8.3910 56813.0 6192.2 6804.1 .6598 59616.2 
2200 14.8140 30289.1 9.0199 65 6.8 4711.3 6937.9 .2015 59638.7 
2300 14.8216 31770.9 9.7386 4627.9 - 3229.5 7074.3 .7825 59659.7 
2400 14.8282 33253.4 90.3696 8 633.6 61747.0 7213.5 .3 19 59679.2 
2500 14.8341 4736.5 0.9750 927 1.0 60263.9 7355.4 .0435 5 697.6 
2600 14.8394 36220.2 91.5569 01827.8 5 780.2 75 0.0 .7161 - 59115.0 
2700 4.8440 704.4 2. 170 ll011.7 57296.0 76 7.4 .4124 -259 31.7 
2800 14.8482 391 89. 0 2.6570 202 0.5 5811.4 97.6 .1298 259147.9 
2900 4.8520 0674.0 3. 781 295 2.4 54326.4 7950.6 .8665 - 59763.6 
3000 14.8554 2159.4 3.6816 3 885.6 2841.0 8106.2 .6201 59779.1 
3100 14.8585 3645.1 4.1688 48278.2 1355.3 8264.5 .3895 5 794.5 
3200 14.8613 45131.1 4.6406 57718.8 49869.3 98425.5 .1729 59809.9 
3300 14.8639 617.3 5.0 79 67205.8 48 83.1 8589.0 .9689 59825.6 
3400 14.8662 8103.8 5.5417 76737.9 6896.5 98755. 0 .1768 59841.6 
3500 14.8683 49590.5 5.9 27 86313.8 45409.8 8923.5 .5952 - 59858.1 
3600 14.8703 51077.5 6.3915 95932.1 3922.9 094.4 .4235 59875.2 
3700 4.8721 25 4.6 6.7990 05591.7 2435.8 92 7.6 .2608 5 893.2 
3800 14.8738 4051.9 7.1956 15291.5 40948.5 - 9443.1 .1065 59912.J 
3900 14.8753 55539.4 7.5820 25 30.5 9461.0 9620.8 .9597 - 59932.0 
4000 4.8768 7027.0 7.9586 34807.6 3 973.4 - 9800.6 .8200 59953.2 
4100 14.8781 8514.7 8.3260 4621. 9 6485.7 - 9982.6 .6869 -259975.7 
4200 14.8793 60002.6 8.6845 54472.5 4997.8 -1 0166.5 . 598 -25 999.8 
4300 14.8805 61490.6 99.0347 64358.5 3509.8 -1 0352.5 .4384 -260025.4 
4400 4.8815 29 8.7 9.3768 74279.1 2021.7 1 0540.3 .3224 -260053.0 
4500 14.8825 64466.9 9.7112 384233.6 30533.5 -1 0730.1 4.2114 -260082.5 
4600 4.8835 5955.2 .0383 394221.1 29045.2 -100921.6 .1049 -260114.4 
4700 14.8844 7443.6 0.3584 40 241.0 27556.8 -101l15.0 . 029 2~0148.6 
4800 14.8852 8932.0 0.6718 14292.6 2 068.3 10 310.1 3.9048 -260185.4 
4900 14.8860 70420.6 100.9787 24375.2 4579.8 -101506.9 .8106 -260224.9 
5000 14.8867 1 09.2 01.2795 434488.1 23091.1 -101105.3 .7201 -260267.5 
5100 14.8874 3397.9 101.5743 4630.9 -21602.4 101905.4 3.6327 -260313.3 
5200 14.8880 4886.7 101.8634 54802.8 20113.7 102107.1 .5487 2 0362.~ 
5300 14.8886 76375.5 02.1470 65003.4 -18624.8 102310.4 .4677 260415.~ 
5400 4.8892 7864.4 102.4253 75232.0 -17135.9 -102515.2 3.3894 260472.5 
5500 14.8898 79353.4 102.6985 485488.3 -15647.0 -10 721.6 3. 13 8 -260533.6 
5600 14.8903 80842.4 102.9668 495771.6 -14158.0 -102929.4 .2409 -260599.1 
5700 14.8908 82331.4 03.2303 506081.5 -12668.9 -103138.7 .1103 -2 0669.3 
5800 14.8912 83820.5 03.4893 516417 .5 - 1179.8 -103349.4 .1022 -260743.8 
5900 14.8917 85309.7 103.1439 526779.2 - 690.7 -103561.6 3.0361 -260824.1 
6000 14.8921 867 8.9 103.9942 537166.1 -8201.5 -103775.2 2.9720 -260893.8 
aA change in phose of on assigned r f r nce element has occurred between this temperature and the preceding temperature. Melting point of 

































































TABLE III. - Continued. TH_RMODYNAMIC PROPERTiBS




























































































































































































































































































































































































































































































































































































°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of
AI, 932 ° K
T, Cp, H,.-HO,  ol/mole o  l/mole 
a ------ a 
100 .2481 28.0 
0 10.2505 1663.1 
298.15 1.5112 134.3 
300 1l.5313 755.6 
0 2. 475 3957.3 
500 3.0833 35.8 
0 13.5215 567.4 
700 3.8280 935.1 
0 l .0473 9330.1 
900 4.2082 0743.3 
 1 00 14.3290 2170.4 
1100 4.4215 3608.1 
200 14.4939 15054.0 
1300 4.5514 6506.4 
1400 14.5918 7963.9 
5 0 14.6351 9425.7 
1600 14.6671 20890.9 
7 0 4.6933 2358.9 
1800 14.7155 23829.4 
900 4.7344 5301.9 
2000 4.7506 6776.2 
1 0 4.7646 8251.9 
2200 4.7768 9129.0 
2300 14.1814 31207.2 
400 4.7968 2 86.5 
2500 lIt.8051 41 6.6 
2600 4.8125 5647.5 
700 14.8191 7129.0 
2800 4.8250 8611.3 
900 14.8304 094.0 
00 4.8352 1511.3 
100 4.8395 3061.1 
200 4.8435 4 45.2 
3300 4.8411 6029.7 
400 4.8504 1514.6 
3500 14.8534 48999.8 
600 4.8562 0485.3 
100 14.8587 1971. a 
800 4.8611 3457.0 
3900 4.8633 4943.2 
00 4.8653 6429.7 
4100 4.8612 7916.3 
200 4.8689 9403.1 
4300 4.8105 0890.1 
400 4.8121 2377.2 
4500 4.8735 3864.5 
600 4. 748 5351.9 
4100 4.8160 6839." 
800 4.8772 8327.1 
900 4. 183 9814.9 
5000 4.8793 1302.8 
5100 4.8803 2790.8 
200 4.8812 14278.8 
300 4.8821 5 61.0 
400 14.8829 77255.2 
500 4.8831 8743.6 
600 l4.8844 0 32.0 
700 4.8851 1120.5 
5800 4. 858 32 9.0 
900 4.8864 4697.6 
6000 14.8870 6186.3 
BLE I. ontinued. ERMODYNAMIC OPERTIES 
5) 10F as); olecular eight, 1.98 
ormation f om signed 
ST' -(Ff-HO l , HO T' r f r nce l ements 
col/mole o  col/mole ol/mole f',Hflf, loglO Kf 
ol/mole 
-------  141934.3 38750.9 -------
7.1507 987.1 -141206.3 - 38831.8 04.3753 
3.5522 047.4 40271.3 139028.3 2.5923 
7.8935 526.6 - 39200.0 - 392 0.0 2.5542 
.9647 4633.8 -139178.7 39202.9 1.9250 
61.4153 0608.8 13 977.1 1 9338.9 6.5622 
4.2656 6897.0 -136698.5 139455.9 1. 307 
66.6921 3447.9 5367.0 139 74.5 .1678 
8.8008 0224.9 -1 3998.6 139106.6 3.9022 
70.6624 7199.8 132604.2 13 859.2 8.4473 
2.3261 4350.8 -13 191.1 140 36.0 4.1997 
3 .8302 1659.8 29163.9 142755.1 0.7566 
5.2004 9112.4 ~128326.2 142 81.8 7.9191 
76.4585 96.2 26880.3 143007.9 5.5525 
1.6210 400.9 -125427.9 143134.1 3.5483 
8.7011 211.6 23910.4 143260.9 1.8288 
79.7096 0138.1 2508.7 -143388.8 0.3373 
0.6552 81 1.5 21043.5 143518.1 9.0312 
1. 452 1 261.9 19 75.4 143649.1 7 .8775 
82.3857 124464.9 8104.9 - 43782.1 .8511 
83.1818 32743.6 - 16632.4 -143917.4 5.9320 
3.9380 1099.9 158.2 144 55.0 5.1040 
4.6581 49530.0 13682.4 144195.2 4. 539 
5.3452 58030.4 12205.3 144338.2 3.6115 
6.0023 6598.0 - 10727.1 4483.9 3 .0478 
.6318 15230.0 109247.9 4632.5 2.4755 
1.2360 83923.6 10 167.8 14 784.1 1.9483 
7.8169 92616.4 10 286.9 144938.1 1.4614 
8.3160 01486.2 -104805.3 -145096.3 1. 100 
8.9151 10350.9 10 323.1 145256.9 0.5903 
89.4354 19268.6 -101840.3 1 5 20.4 0.1992 
9.9382 28237.4 100351.0 145581.0 .8336 
0. 248 31255.7 98873 .3 145156.5 .4914 
0.8960 46321.9 97389.1 145 28.9 .1702 
1.3528 5434.4 95904.6 46104.1 .8678 
1. 961 64592.0 94419.7 46282.1 .5831 
2.2266 13793.2 92934.5 1 6462.9 .3143 
2.6450 8 036.9 91449.0 1 646.4 .0601 
3.0521 9 321.8 -89963.3 146832.5 .8B3 
3.4484 01646.9 8411.3 147021.1 .5911 
3.8345 011.2 86991.1 147212.3 .3 41 
4.2108 20413.5 85504.6 1 7405.9 .1678 
4.5779 2985'3.0 4018.0 14 601.9 .9112 
4.9362 39328.8 82531.2 141800.3 .7837 
5.2861 48840.0 81044.2 148000.9 .6047 
5.6219 5 385.7 -79557.1 148203.8 .4336 
5.9622 67965.3 18069.8 1 408.8 .2700 
6.2891 11577.9 16582.4 148616.0 . 31 
.6090 81222.9 150 4.9 148825.3 .9629 
6.9222 96899.5 -73607.2 149036.7 . 185 
7.2290 06601.1 12119.4 149250.1 .6800 
7.5296 16345.1 70 31.6 1 9 65.4 .5469 
7.8242 26112.8 69143.6 149682.1 .4186 
8.1132 35909.8 -61655.5 149902.0 .2952 
8.3967 45735.3 167.3 150123.1 .1763 
98.6148 5588.9 64679.1 150346.1 .0615 
8. 419 65470.1 63190.7 -1 510.9 .9507 
9.2161 15 78.3 -61102.3 -150791.6 .8438 
9.4796 85313.2 60213.9 151 26.0 .7405 
9.7385 95214.1 58725.3 -151256.2 .6401 
. 929 05260.7 57236.7 151488.2 4.5440 
0.2431 15272.5 5748.0 -15 121.9 .4503 
 






- 9 836.2 1. JS12 
94541.0 J9.6569 
- 95034.8 C3.,2,3 
- 95042.7 2.291"1 
- 95406.6 8.52 (9 
- 95673.7 6.2347 
- 95874.4 .6881 
- 96028.9 9.2895 
96150.7 7.7346 
296248.9 , .7442 
96329.4 1. 5496 







9 668.0 2.7513 
- 96691.1 J.8 55 
967 2.1 19.1492 
96731.2 7.6053 
296148.7 6.2Jl6 




296 20.8 0.7421 
296833.5 .8840 
296845.9 .0851 
296858.2 . 395 
296870.7 . 6419 
296883.3 .9878 
29 896.3 . 734 
6909.7 .7951 
96923.8 .2499 
2 6938.7 4.7348 
2 6954.4 .2477 
2 6971.1 .7861 
2 6989.1 .3481 
297008.3 .9321 
291 29.0 .536j 
97051.4 .1593 





291227.7 . 267 
291265.8 .0495 
29 307.1 0.3146 








297 53.8 .29&4 
91922.7 .4822 
aA hange i  hase f n a signed ref r nce lement as curred etween this tempe ature nd the receding tempe ature. elting oint f 

































































































































































































































T, Cp, Hr-Ho , 
oK col/mole oK col/mole 
( ------ c 
ICC 4.9(EI 4<;6.8 
2ce 4.<; (tl "'3.6 
;;:ge.l~ 4. <;t eJ 14El. " 
~cc 4. 'it H 149l.4 
4CC 4.9tE I 1987.3 
';ce 4.'HI 24E4.1 
(CC 4. 'it H 2980.9 
7(( 4 .Ste I 3477.7 
8CC 4.9£<1 3514.5 
9Cl 4.9tal 4471. " 
lcce 4.9(EI 49t8.1 
IICC 4. 9t 81 54 t 5. C 
12ce 4.S(81 59£1.8 
13ce 4.9(El 6458.6 
14ce 4.<;tE I 69~5.4 
l~CO 4 .<;CE I 7452.2 
uce 4.9 (81 7949.0 
l7( C 4.St81 8445.<; 
18CC 4. <;(El 8,42.7 
19ce 4.9(81 <;439.5 
2CCC 4.96H 9936.3 
21ce 4. S( 8 I lC4~3 1 
22(C 4. <; (81 10929.9 
23C( 4.9(et 1142t.7 
24(C 4.%81 11923.6 
25CO 4. S6 81 12420.4 
U(C 4.SCE[ 12917.2 
27(( 4.,(81 13414.C 
zaoc 4.91081 139IC.8 
29CC 4.9tEl 144C1.6 
3cce 4.9(81 14904.4 
3100 4. stel 154(1.3 
32 C C 4.9(Ei 158S8.1 
33(( 4.<;EeJ 1103<;4.9 
34C( 4. ,10 8 I It8SI.7 
35(( 4.9tel 17388.: 
3tCC 4.SCO 11885.3 
31(C 4.S1081 18382.2 
38CO 4. SC 81 18879.0 
3sce 4.9<81 19375.8 
4((( 4.91081 19812.6 
41(C 4.9681 2C369.4 
42(( 4.9(Ei 208106.2 
43(( 4.<;( 81 2130.( 
44C( 4.9CSI 2165<;.9 
4;(C 4. SC Cl 22356.1 
'16 C C 4.S(et 22853.5 
41CC 4.9tEl 2335(.3 
4P.CC 4.9(81 23841.1 
4sce 4.<;£81 24343., 
ocee 4.,1[1 2484C.7 
SlCC 4.9(i'l 253"7.10 
52(( 1+. S6 E 1 .25834.4 
~3CO 4.<;1'82 76331.2 
54(, C o4.9U32 26028.( 
5~CC 4. ,<82 n324.8 
5t(( 4.St82 27821.6 
57eo 4.9H2 2E318.5 
seee 4.9 (82 laPIS.) 
;<;CC 4.SE82 29312.1 
6COC 4. Sf: fl. 2 298C8.' 
TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(16) Ar (gas); molecular weight, 39.944 
Formation from assigned Sr, -(Ff-Ha l , Hr , re ference el em ents 
col/mole oK col/mole col/mole {/).Hflf, loglo Kf 
col/mole 
------- 0 -14EI.3  -------
:n.5~5f 2658.8 -S84.4   
"4.9<;94 cCC6.3 -487.6 0 0 
36. <;831 9545.3 C 0 0 
37.Cl38 <;613. -r 9.2 0 0 
38.4431 133<;(.0 506.0 0 0 
;<1.551; 17291.8 lC02.8 0 0 
4(.4575 212<;3.6 14SS.6   
41.2233 25378.6 1 SSt. 5 0 0 
41.8867 29534.9 24<;3.3 0 0 
42.4719 33753.4 2 sse.l 0 0 
42.<;<;54 38(27.2 34 8t. 9 0 0 
43.468«; 42350.8 3983.7   
43.9012 4(71S.6 448(.5 0 0 
44.2988 5112<;.9 4<;77.3 0 0 
44.tt7C 55578.4 5474.2 0 0 
45.CC98 600t2.4 5971 .0 0 0 
45.3304 64579.6 6467.8   
45.6"U (<;[21.9 6964.6 0 0 
45.<;[56 73105.3 14tl.4 0 0 
410 .1842 18310.5 7958.2 0 0 
4t.439C 82941.7 8455.0 0 0 
4t.6E14 81591.8 8<;51.9   
4t..S125 <;2211.6 944E .1 0 0 
47.1334 ,t'8C.0 <;<;45.5 0 0 
47."448 lCI7C4.C IC442.3 0 0 
47.5476 106448.1 10,3<;.1 0 0 
47",,1425 11l213.3 11435.9   
47.93CC 115996.9 11932.8 0 0 
48.1101 12C1S9.0 12429.6 0 0 
48.285C 125U8.<; 12<;Zt.4 0 0 
48.4534 13C455.8 13423.2 0 0 
4E.6163 13;309.4 [3<;2(.0   
48.7141 14(118.9 14416.8 0 0 
48.92tS 145Ct4.0 14913.6 0 0 
4S.C153 1499104. I 1541C.5 0 0 
49.2193 154f78.9 1;907.3 0 0 
4<i.359.2 15<;807.9 16404.1   
4S.4S53 164"150.10 It9CO.9 0 0 
4S.627€ 169706.8 173S7.7 0 0 
4S.156S 174616.1 17894.5 0 0 
49.8821 179008.1 18391.3 0 0 
5C.CC;' 1t4652.5 18888.2   
5(.1251 1896';9.1 1<;385.0 0 0 
5C.242C 1,4677.4 19881.8 0 0 
5(.3562 lS<j1C7.4 2037E .6 0 0 
5(.4678 2C414d.6 2C875.4 0 0 
5G.577C 209800.8 21372.2   
5C.6E3S 214863.9 21869.1 0 0 
5(.788: 21<;<;37.'> 22365.9 0 0 
5C.SSCS 22~C2L.5 22BU.1 0 0 
5(.9913 230115.7 23359.~ 0 0 
51.0897 23';219.7 23856.3   
51.18t! 24(333.5 2''1353.1 0 0 
51.28CE 245456.9 :?4849.9 0 0 
51.373( 25CS8Y.6 253410.8 0 0 
51.4648 255731.6 25E43.6 0 0 
~1.5543 210(882.5 2634C.4   
51.6423 2UC42.4 26831.2 0 0 
51.12e7 271210.9 27334.0 0 0 
51.8136 27t388.1 2183(.8 0 0 
51.8<;71 281573.6 28321.6 0 0 
Formation from 
gaseous atoms 

































































































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES




































































































































































































































































































































































































aA change in ,hose of on assigned reference element has occurred between this temperature and the preceding temperature Melting point of
B, 2313" K
T, Cp, r-H(J, 
 ol/mole oK ol/mole 
0 ------  
e .qq31 24.9 
0 .9742 022.9 
98.  .9708 511.0 
0 .9708 52C.2 
e .9 96 017.2 
0 .9691 514.1 
0 .9688 011.0 
0 .9 86 5C7.9 
0 .9685 04.7 
0 .9684 501.6 
1 0 .9684 98.4 
1 CO .9683 495.3 
2 0 .9683 92.1 
3 C .9683 488.9 
4 0 .9683 985.7 
5 0 .9683 482.6 
6 0 .9682 979.4 
7 0 .9682 476.2 
8 0 .9682 973.0 
9 0 .9682 q46 .9 
00 .9682 966.7 
100 .9682 0463.5 
2 0 .9682 l 96C.3 
3 0 .9682 1457.1 
2400 .9682 1954.0 
500 .9683 2450.8 
600 .9683 2947.6 
700 .9684 3 44.5 
8 0 .9685 3941.3 
9 0 .9687 438.2 
0 .9689 4935.0 
1 0 .9693 5431.9 
2 0 .9698 5928.9 
300 .9704 6425.9 
400 .9712 6923.0 
500 .9122 7420.1 
600 .9735 7917.4 
7 0 .9750 8 14.9 
8 0 .9769 8912.4 
9 0 .9791 9410.2 
00 .9 18 9C8.3 
100 .9849 C4C6.6 
200 .9885 9C5.3 
300 .9926 1 04.3 
4CO .9972 1903.8 
500 .0025 24C3.8 
600 . 083 2904.3 
700 .0149 34C5.5 
800 .0221 39C 7. 3 
9 0 .0300 4C9.9 
0 .0387 4913.3 
100 .0481 5417.7 
2 0 .0583 5923.0 
300 .0694 642~. 4 
4 0 .0812 6936.9 
500 .0 39 7445.6 
6 C .IC74 7955.7 
7 0 . 218 8467.2 
8 0 .1370 E980.1 
~900 .1532 9 94.6 
00 .1702 30010.7 
BLE I. ontinued. ERMODYNAMIC OPERTIES 
\ 7)  as); olecular eight, 10.  
ormation rom signed 
Sr' -( f-Ha l , Hr , r f r nce lements 
ol/mole o  ol/mole ol/mole (t:.Hflr, lag lo r ol/mole 
------- 0 348~ .C 378C.7 -------
1.2109 596.2 401;.~ 34299.5 8 .6942 
4. 638 909.8 34512.C 34 17.7 39.7586 
6.6492 'l416.0 35 C.0 35 0.0 gt.2502 
6.6799 483.8 35009.2 35CC4.3 ~e.64Cl 
d.l 91 3226.7 35506.2 35174.9 6.0388 
9.2186 7095.2 36003.1 35 62.8 1.2634 
0.1246 1063.7 13650C.C 35298.7 1.4C85 
0.8905 5115.5 369 0.9 35295.6 4.3681 
1.5 40 9238.4 37493.8 35261.5 9.0891 
2.1392 3423.7 37990.6 35197.3 24.98B 
2.6 26 7664.2 3e487.4 351C7.1 1.7024 
3.1 62 1954.5 3 984.3 34992.0 9.0192 
3.5685 6290.1 39481.1 34853.2 6.7854 
3.9 62 0667.1 3q977.9 346~4.7 4.8972 
4.3 43 5082.3 40474.e 345 C.2 - 3.2810 
4.6771 9533.1 40911.6 34332.9 1.8820 
4.9978 4017.0 41468.4 34134.9 0.6596 
5.2990 8532.0 41965.2 3927.7 .5827 
5.5829 3076.2 42462.1 3712.4 .6270 
5.8516 7648.1 42958.9 3489.7 . 733 
6.1064 246.1 43455.7 326C.7 .0CH 
6.3488 6869.0 439 2.5 3026.0 .3134 
6.5799 1 15.5 44~.4 327E6.4 . 48 
6.8 08 6184.6 946.2 32542.2 - . 117 
7.0122 0875.3 45443.0 26943.8 .6059 
7.2150 05586.7 45 39.8 2 6ge.6 .144C 
7.4099 10318.0 46436.7 26437.5 .7184 
7.5974 15068.5 46933.5 26184.3 .3252 
7.7 81 19837.  474 C.3 25931.1 .96C8 
7.9524 24623.9 479 7.2 25678.0 .6 22 
8.1209 29427.6 48 24.1 25 24.9 .3 70 
8.2638 3 247.9 48921.0 25 71.8 .0124 
8.4416 39084.2 49417.9 24918.7 . 371 
8.5945 4 936.0 4 914.9 24665.7 .4786 
8.7429 48802.9 50412.0 2 412.8 .2361 
8.8870 53684.5 5 909.2 2416C.0 1.0C8e 
9.0271 5 580.2 51406.5 23907.3 .7928 
9.1634 634 9.8 51903.9 23654.7 .5896 
9.2961 68412.8 52401.5 23402.3 .3976 
9. 254 73348.9 52899.3 23150.1 .2158 
9.5 15 78297.7 5 397.3 2898.1 .0435 
9.6746 83259.1 53895.7 2 46.5 .1 02 
9.7 47 8 32.6 54394.3 2395.1 .2756 
9.9122 93217.9 54893.4 2144.2 .4234 
0.0270 98214.9 5392.8 121893.6 .5645 
0.1 93 03223.2 5892.8 21643.6 .6990 
0.2494 08242.7 56393.4 21394.2 .8 72 
0.3571 13273.0 56894.5 21145.3 .9497 
0.4628 18314.0 57396.4 2C897.2 I.C66~ 
0.5 64 23365.5 57899.0 2C649.7 .1792 
0. 681 28427.3 58402.4 2C403.2 .2866 
0. 80 3499.1 58906. 7 2C1 7.5 .3898 
0.8661 3 5 0.8 9412.C 19912.8 .4 87 
0.9 26 43672.2 5 91E.4 119669.2 .5836 
1.0574 48773.3 60425.9 194210.7 .675C 
1.1508 53883.7 60934.7 19185.5 .7627 
1. 427 59003.4 61 44.7 18945.5 .8472 
1. 332 64132.2 61~5t.2 118 C7.0 .9287 
1.4224 69270.0 62469.1 118469.9 . 70 
1.5104 74416.6 62983.6 18234.4 .0826 





































































 ange i  p ase af an ssigned ference lement as ccurred tween t is tempe ature nd e receding t mperature. elting oint f 
, 313 0 . 
108
TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES














































































































































































































aH_ refers to crystal state.
bA chenge in phase of an assigned reference element has
of B (crystal), 2313 ° K.

































































































































































































































































































































occurred between this temperature and the preceding temperature Melting point
108 
T LE III. - ontinued. T RMODYNAMIC P PERTIES 
( )  (a orphous, li uid); olecular weight, 1 .82 
rmation from ssigned F rmation f m 
T, Cp, Hr-HO,a ST' -( -l-Hol,a Hr, r ference e ments g seous 
o  col/mole oK col/mole l/mole o  col/mole col/mole (!:;'HTlf, l glo Kf !:;' T, 
l/mole l/mole 
c' ----- 378.3 ------- ------ .6 8.3 ------- - 3402.4 
lOG 0.330 387.1 . 318 - 73.9 .4 3 1.0 O.921~ -L:s391b.5 
20U 1.549 475.2 . 06 - 5.1 3.5 3 9.2 0.4JJ7 - 34328.5 
2ge.l~ 2.858 691.7 1.5640 - 5.4 .0 .0  .. 2580 - 46 0.0 
300 2.879 7.0 1.5817 - 2.5 4 5.3 0.4 -D.Z:>()J - 46()3.~ 
400 3.851 1 39.3 . 60 - 5.3 7 7.6 16.3 .1826 - 41 8., 
500 4.431 1455.3 . 85 7.2 63.6 l3.3 .1372 - 4831.5 
600 4.854 1920.3 . 31 8.3 28.6 27.3 0.1062 - 4B7I.4 
700 5.204 24.3 . 07 50.6 32.5 31.3 .0837 3 864.3 
800 . 16 2960.3 5.827 97.3 2668.6 6.3 .)672 - 34825.2 
900 5.804 3576.3 6.489 13.8 34.6 1.3 3.:.1536 - 4756.) 
1000 6.079 4120.3 7.115 94.7 28.6 8.3 .0427 34~SH.S 
1100 6.287 4738.9 7.704 3 .5 47.2 ~4.9 O.DHA lH537.1 
1200 6.463 5376.6 8.259 34.2 84.9 7.0 D. n52 l.  .... YJ6.2 
1300 6.617 6030.8 .783 87.1 39.1 5.9 . )11/) 34238.8 
1400 6.750 9.2 .278 9 .0 407.5 2.9 0.Jl4) 34067.) 
1500 6.867 7380.2 9.748 41.8 8.5 9.8 0. 0'16 3881.1 
1600 6.969 072 .1 .194 38.3 780.4 6.9 D. J055 35B8.::> 
1700 7.058 8773.6 0.620 80.4 481.9 4.4 .JOI8 483. ; 
1800 7.lJ7 9483.4 1l.025 (d61.6 191.1 2.0 ~012 3210. " 
1900 7. 206 10200.6 l.413 484.1 908.9 9.7 ~ OD41 -L 3)5).) 
2000 7. 268 0924.4 1.784 643.6 632.7 3 . 7 ~.00'6 U 823.0 
2100 7.322 11653.9 12.140 3840.1 36 .2 35.7 . 0;9 32590.3 
2200 7.371 12388.6 2.482 5071.8 096.9 3.9 0.Jl09 1 352.~ 
2300 7 .. 41'. 13127.9 12.811 6 37.4 836.2 32.2 . 129 32110.) 
b,C23 19 7 .. 4".5 13714.9 13.061 7358.4 423.2 ~10. 8  319 6.0 
7379 7.5 8633.4 5.129 7358.4 341.7   269%.4 
2400 .5 p90.  5.195 7677.1 499.2   126943.8 
2500 7.5 19540.9 15.501 9211.6 249.2   2,,90., 
2600 7.5 20290.9 15.795 0 76.1 99.2   126437.5 
2700 7.5 1040.9 6.078 2369.7 0749.2   26184.3 
2800 7.5 1790.9 6.351 J 91.9 14 ~).2   25931.1 
2900 7.5 22540.9 16.614 '.>639 .. -( 249.2   125678.~ 
3000 7.5 232()O.9 6.869 1316.1 2999.2   - 25424.'1 
3100 7.5 24040.9 7.ll4 ')012.5 73749.2   25 71.3 
3200 7.5 24790.9 17.353 0138.7 L 49 f).2   124n8.1 
300 .5 5",0.9 7.583 2483.0 5c49 .. 2   124,65.7 
3400 7.5 6290.9 7.807 34252.'9 5Y9'-J.2   124412.8 
3500 7.5 ?704~. q 8.025 6046.6 6749.2   24163.) 
600 .5 790.9 8.236 78' >8 .. 7 ?7499.2   - 2Bv7.3 
3700 7.5 8540.9 8. 41 9690.8 8249.2   23,54.7 
3800 7.5 29290.9 18.641 1544.9 8 99.2   23402.3 
390(1 7.5 3 40.9 8.836 3419.5 9749.2   - 23150.1 
4000 7.  307 0.9 9.026 5 13.1 JG499.c   -1 2898.1 
4100 7.5 31543.9 19.211 1774.2 1241).2   -122646.j 
4200 7.5 3 2 0.9  I..J. 39Z ' 155.5 Jl '-J.~ 0  - 23]5.1 
430() 7.5 33040.9 19.569 ':>1 1 O? .. fI ln49.2 0  2144.2 
4400 7.5 33790.9 19.141 J069.5 .3 3'tCJ9. 2 0  121893., 
4500 7.5 34540.9 1'1.901) ~'j,)49.6 4249.2 0  -121043. , 
't600 7.5 352 0.9 .074 ~104Y.~ j Y99.2 0  -121394.2 
4700 7.5 36040.9 0.236 lJ06H.3 .15749.2 0  21145.3 
'tBOO 7.~ 367 0.9 0.394 100.3 64 9.2 0 0 20891.2 
4900 7.5 375'tO.9 0.548 63144.3 3/249.2 0 0 20649.9 
5000 7.5 3879:_,. q 0.700 6,209.1 H 99.2 0 0 2 403.2 
~lOO 7.5 19 40.9 20.A48 61283.9 A749.2 0 0 -120l5(.5 
5200 7.5 39790.9 0.Q94 6'JJ17.9 3 l J499.7 0 0 l 912.8 
5300 7.5 40540.9 .137 71485.2 4CJ249.2 0 0 19,69.2 
'540C 7.5 1290.9 1.217  .HJ04. 9 4C 99.2 0 0 1942~.1 
500 7.5 2 40.9 1.415 7~ 141. ~ 4 /49.2 0 0 11918~.? 
~6CO 7.5 '.2790.9 21.550 7/tIB9.l 42499.2 0 0 18H5.5 
<)700 7.5 43540.9 (,1.6A2 Q0046.5 43249.2 0 0 - 18107.0 
r)HOO 7.5 42 0.9 ?I.Hll 8 224.5 4) 9').2 0 0 - l8469.9 
5900 1.'5 45049.9 21.941 A4411.0 4149.2 0 0 l8234.4 
6000 7.5 't5 79:). <) ?2. 067 8661 .1 4~499.? 0 0 - 18000.5 
aHa r fers to crystal state. 
bA change in phase of an a signed r f r nce lement has occurred between this temperature and the pr ceding temperature. elting point 
of B (crystail, 2313° K. 
cMelting point of B (amorphous). 
atoms 










2 'j .. )21:) 
2 f t .::}3:" I 
l. ~;) oj ( 

























































































































































































TABLE III. - Continued.
(19) B (crystal, liquid
s_ (F_ H6) °
THERMODYNAMIC PROPERTIES











































































































































































































































































































































































































aH_ refers to crystal state.
bMelting point.
T, Cp, 









0 . 64 
800 5.465 
900 5.741 
1 0 . 99 



















8 0 .5 































6 00 7.5 
aH8 r fers to crystal state. 
bMelting point. 


































































BLE III. - ontinued. ERMODYNAMIC P OPERTIES 
( )  ( rystal, l uid); olecular eight, .82 
ormation om signed 
ST' -( f'-Hol,a Hr, f r nce lements 
c l/mole o  l/mole l/mole /::;Hflf, l glo Kf 
ol/mole 
 0 91.7 0 -------
. 81 .0 e:..£: 0  
. 8 1.6 05.7 0  
1.403 126.6  0  
. 20 9.4 .  0  
.355 9.0 31.3 0  
. 6 01.0 40.3 0  
4.105 7 .0 01.3 0  
.874 41 .8 01.3 0  
. 84 943.2 32.3 0  
.244 534.6 79~.3 0  
.862 19 .0 38C.3 0  
. 45 90 .5 92.3 0  
7.998 678.0 27 .9 0  
.522 503.7 283.2 0  
.020 381.7 954.6 0  
9.492 307.6 38.7 0  
9.940 27 .8 33.5 0  
0.367 294.7 037. 5 0  
0.174 10351.8 749.7 0  
11.163 1448.8 469.2 0  
1.535 2583.3 10195.0 0  
11.892 13755.0 0926.5 0  
.235 4962.3 1 63.0 0  
2.564 6201.5 2404.0 0  
2.618 6366.9 2526.8 0  
4.918 6366.9 7846.7 0  
5.195 7677.1 8499.2 0  
5.501 9211.6 ln 9.2 0  
5.795 0176.1 99.2 0  
6.078 2369.7 0749.2 0  
6.351 39 1.9 1499.2 0  
.614 5639.7 249.2 0  
6.869 73 6.1 2 99.2 0  
7.114 9012.5 3749.2 0  
7.353 0738.7 499.2 0  
7.583 2483.0 5249.2 0  
7.807 4 52.9 5 99.2 0  
8.025 6046.6 6749.2 0  
8.236 7 58.7 7499.2 0  
8.441 9690.8 8249.2 0  
8.641 1544.9 8 99.2 0  
8.836 3419.5 9749.2 0  
9.026 5 3.1 0499.2 0  
9.211 72 4.2 1249.2 0  
9.392 91 5.5 1 99.2 0  
9.569 105.8 2749.2 0  
9.741 3069.5 3499.2 0  
9. 09 5049.6 4249.2 0 0 
0.074 7049.5 4 99.2 0 0 
0.236 9068.3 5749.2 0  
0.394 100.3 6499.2 0  
0.548 3144.3 7249.2 0  
0.700 5209.1 7999.2 0  
0. 48 7283.9 8749.2 0  
2 o. 994 9317 .9 9499.2 0 0 
21.137 1485.2 0249.2 0 0 
21.277 3604.9 0 99.2 0 0 
21.415 75741.6 1749.2 0 0 
21.550 7889.1 2499.2 0 0 
1.682 046.5 3249.2 0 0 
1.813 8 224.5 3<;9<; .2 0 0 
21.941 411.0 4749.2 0  
2.067 6 1.1 5499.2 0  
.. 
1  
rmation f m 
seous toms 
/::; T, l glo K 
c l/mole 
3780.7 --------
- 34299.5 6.6942 
34717.7 9.7586 
350 0.0 1.2502 
35004.3 0.6401 
35174.9 6.0388 
35 62.8 1.2634 
35298.7 1.4085 
135295.6 4.3681 





3 694.7 .8972 
34520.2 .2810 





3260.7 . 061 
3026.0 .3134 
32786.4 . 848 
32542.2 . 17 
32509.5 .0406 
27158.4 . 406 
26943.8 .6059 
26690.6 .1 40 
26437.5 .7184 
26184.3 .3 52 
25931.1 .9608 
25678.0 .6 22 









123 50.1 .2158 
122898.1 .0435 
122646.5 .1 02 
2395.1 .2756 
2144.2 0. 234 
121893.6 - .5645 
21643.6 .6990 
21394.2 0.8 72 




20157.5 .3 98 
- 1 9912. 8 -1.4887 





18469.9 2. 70 
18234.4 .0826 
18000.6 .1 55 
II0
TABLE III - Continued. THERMODYNAMIC PROPERTIES
































































































































































































































































































































































































































































































































































































OA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of
8, 2313 ° K,
110 
BLE I - ontinued. ERMODYNAMIC OPERTIES 
( 0)  as); olecular eight, 1.64 
ormation from signed r ation fr  





C ------  -------  2978.1 03561.5 ------- 64 CO.0 
l C ~58C 6~4.5 0.5431 3359.8 03672.6 04243.8 437.5281 64355.3 
20e .0231 3n.l 5.3761 683.1 0437C.2 04781.5 14.1047 64653.8 
298.15 7.3005 093.5 8.2261 285.1 5C71.6 05071.6 40. 883 64928.4 
C .3C71 107.1 8.2712 374.3 5085.1 5075.3 39.4616 64933.2 
4eo . 68 8 5.9 0.4229 7313.3 5833.9 05 71.3 102.1049 65178.5 
0 . 754 3638.6 52.168L 2 45.5 0 16.7 5136.1 79.6873 65389.6 
6CC 8.2116 48.5 .6442 138.0 7426.6 05024.0 64.7472 65573.5 
0 . 81 5278.~ 54.924C 3167.9 08257.0 04854.4 4.0826 5736.8 
8eo .5211 124.7 6.0531 717 .8 09102.8 04638.2 -46.0927 65884.8 
90e 8.6232 6982.1 7.062~ 4374.5 09960.2 04 73.6 9.8849 6021.0 
1  ce .7C33 848.6 7.975f 0127.2 1C826.7 04066.1 34.9257 6148.2 
1100 . f 78 722.3 . 084 5967.0 1700.3 03715.7 30.8747 268.2 
12ce .8207 601.8 9.5737 1886.6 12579.8 03324.0 27.5051 6362.4 
130C .8651 0486.1 0.2815 7879.8 13464.2 02897.8 4.6595 6491.7 
CO ~(31 1374.6 C. 39~ 3941.3 14352.7 t 2443.5 - .2260 65 6.9 
1500 8.9361 266.6 1. 553 eC66.4 15244.6 01967.2 20.1217 698.6 
16CO .9652 3 61.7 2.133C 6251.1 16139.7 01472.7 8.2846 6 97.1 
17CO 8.9913 40 9.5 2.67?:; 2491.9 17037.6 0962.6 1 .6680 66 2.9 
8ce .0150 4 59.8 3. 19 8785.6 17937.9 0438.5 5.2346 6986.2 
I~CC .C368 5862.5 3.619~ 05129.4 18640.5 902.1 3.9554 1077.3 
2 C .0510 16767.2 64.1439 1520.1 19745.2 9355.2 12.8072 7166.2 
2lCO .0158 1673.8 4.5863 1H57.4 20651.9 981 8.9 11.7714 67253.2 
22CC .0936 18582.3 65.0C89 24437.3 221560.4 96234.4 0.8325 7338.4 
nco . 104 9492.5 5.4135 0958.6 2470.6 97662.6 9. 74 - 7421.8 
a 2400 9.1265 C C4.3 5.8C16 37519.5 23382.4 86384.0 9. 329 7503.6 
25CC .1419 1311.8 6.1145 4118.4 24295.8 857n.4 - . 551 75 3.8 
6 0 .1568 22232.7 6.5.333 5C753.9 25210.8 85 12.4 .9 13 7662.5 
nco .1112 3149.1 6.8792 57424.7 26121.2 84628.8 .3556 67139.8 
8ce .1E52 40H.~ 7.213C 64129.4 27045.0 84046.6 .8228 7815.7 
9 0 .1 89 4986.1 7. 355 70866.9 27964.2 83465. e 6.3281 7890.2 
3000 . 123 59C6.7 7.8476 7636.1 2 8 4.8 82886.4 5. 683 7963.4 
1  C . 254 6 28.6 8.1499 8 436.1 29806.7 82308.3 .4388 80 5.3 
3200 .2384 51.8 8.443e In265.8 30729.9 81731.5 5.0382 81 6.0 
300 .2~11 8 76.3 8. 275 98124.4 31654.3 81155.9 4.6624 8175.6 
4CC .208 96 2.C 9.003E e5Cll.0 32580.1 80581.7 .3 01 8244.0 
35CC .2164 0529.C 9. 125 1924.9 3507.1 8 008.7 .9793 8311.3 
3600 .2889 1457.3 9.534( 18865.3 34435.3 79436.9 3.6674 8377.6 
1CC .3(13 23 6.8 9.7887 25831.5 35364.9 76866.5 3. 733 8442.9 
8ce .3138 317.5 0.036~ 3 822.8 36295.6 78297.2 3.0957 68507.3 
3900 .3263 4249.5 e .279C 3S838.6 37227.6 7 9.2 2.8333 8570.9 
COO .3389 5182.8 e. 153 46878.4 38160.9 7162.5 2.5847 8633.8 
lCe .3515 6 17.3 0.7461 53941.5 3 095.4 76597.0 2.3489 86 5.9 
4200 .3642 7053.1 le.9716 61027.4 40031.2 76032.8 .1253 8 7.5 
300 .3771 7 90.2 1.1921 68135 • .1 40968.2 75469.8 .9128 18.5 
4ce .39C2 8928.5 l.4CH 275265.7 41906.6 749C8.2 .7103 879.1 
45CO .4(34 9 68.2 1.619( 824 1.1 42846.3 7 347.9 .5173 8 39.4 
6CC .4168 08C9.2 1. 25f 89589.3 43787.3 73788.9 1. 336 8 99.4 
47 C <) .43 C4 41151.6 2.0284 96782.1 4729.7 7 231.3 .1585 9059.4 
8CO . 443 2695.3 2 .2271 039 4.9 45673.4 72615.0 0.9910 9119.3 
490C .4~84 3640.4 2.422C 1227 .4 4 618.5 7Z120.1 0.8306 9179.4 
CC .4127 4587.0 2.6132 18479.2 47 65.1 71566.7 0.6775 9239.7 
51CO .4874 35.C 12.8el( 25749.9 48513.1 7 014.7 0. 305 9300.4 
200 .5(23 6 84.5 2.9853 C39.3 4'1462.5 70 64.2 .3899 9361.5 
53CC .5115 7435.5 3.166~ 4(346.9 5C413.5 699 5.1 .2550 6 423.3 
4(e '.5330 48388.C .3445 4 672.4 51366.1 69367.7 0.1254 94 5.8 
5CC .5488 9342.1 3 .5196 5015.7 5 320.1 68821.7 O.OOIZ 549.2 
6ce .5649 0297.8 3.69te 62 76.3 53275.8 68277.4 . 185 9613.6 
57ce 9.5E14 1255.1 3.8612 69753.9 54233.1 67734.7 .Z339 9679.2 
8eo .5981 214.0 4.C28( 11 8.4 5192.1 67193.1 .3443 9746.1 
59CC '1.6 51 31 4.7 4.1922 84 59.5 56152.8 6654.4 .4510 9814.5 
60ce .6325 4137.1 4.354( 919 6.8 57115.2 6116.7 . 537 9884.4 
°  change  hase f an signed f rence lement as curred etween this tempe ature nd the receding tempe ature. elting oint f 
B, 13° . 
































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES































































































































°Achonge in phase of on






























































































































































































































































































































































































































































































































T, Cp, Hr Ho,  col/mole OK col/mole 
( ------ 0 
1CO 6.9593 S5.C 
2CC . 1401 13S6.8 
2~E.15 .5663 18.0 
3CO 7.5745 32.C 
O . 9670 10.C 
5CO 8.2479 721. ~ 
6CC . 420 56.7 
700 8.5186 C8.1 
8CC 8.6177 6271.2 
9CC .1523 142.8 
l C 8.81C2 8021.1 
11CO .8565 04.5 
120C 8.8S47 7n.1 
13CC . <;268 683.2 
1400 8.9545 11517.3 
15CO .9189 2 74.0 
HOG 9. CC6 13373.0 
17CO .0203 4274.1 
18ce 9.0383 5177.0 
9 C .0551 6081.7 
2000 9.01C8 SE8.C 
2lCO .Cf57 7895.8 
22CO 9.0S9~ 188C5.1 
3 0 9.1134 19715.8 
a24CO .12C5 0627.8 
25 C 9.DS1 21541.1 
2600 5.1514 2455.6 
7 C .lt34 371.3 
28CO .1151 4288.2 
2900 .le65 5206.3 
3000 .1S78 6125.5 
31 C .2C8S 7045.9 
]zOO .2198 7967.3 
BOC 9.230~ 28889.8 
4CO .2413 9813.4 
35ee .2519 0738.1 
HC . 624 160.8 
3 7e e 9.2128 2590.6 
38CO .2831 3518.4 
3900 9.2S33 447.2 
40CO . 035 5377.C 
41eo 9.3136 3~3C7.9 
4200 . 237 7239.8 
43CC . 337 8172.6 
4(0 . 437 9106.5 
5(0 <3.3537 041.4 
~00 .30~ 0977.2 
47CO . 735 1914.1 
800 . 3E 33 2851.9 
49CO . ~ 32 3BO.8 
5000 9.4C30 4730.~ 
51CO .4127 5671.3 
52eO .4225 6 3.1 
30C .4322 7 55.8 
54CO 9.4419 84S9.5 
55CO .4516 49 44.2 
He 9.4613 50389.9 
700 .4710 1336.5 
5800 9.4806 5 284.1 
59CO 9.4903 3 32.6 
60ce 9.4SS9 4182.1 
BLE I I. - ontinued. ERMODYNAMIC OPERTIES 
( ) Cl ( as); olecular eight, 4 .277 
rmation om signed 
ST' -(Ff-HOl, Hr , f r nce lements 
col/mole o.K col/mole c l/mole b.Hflr, l glo r 
ol/mole 
------- 0 940.7 32~.1 -------
.1543 ~20.4 3t35.7 4670.1 - 3.1421 
48.0124 2C5.6 37.6 92 9.2 4.2106 
C.9403 06 .9 (58.7 0~8.7 8.0245 
0.9872 164.2 C 2.7 5060.3 27 .8210 
3. 226 8379.1 850.7 5097.2 - 9.6112 
.0325 3794.6 62.3 5072.9 4.6845 
. 45 9376.0 497.4 5012.5 l.4029 
.8667 5098.6 34E.8 4924.7 - .0 26 
S.019() S44.C ~211.9 4814.1 .3117 
0.0456 6898.2 083.5 4679.5 .9533 
H.970E 2949.8 961.8 4523.5 .8701 
1.8128 SC89.6 1845.2 346.1 .9872 
~2. 851 310.0 2732.8 4147.9 .2546 
.2S83 ~04.6 623.9 932.3 2.6375 
63.9609 7968.0 4518.0 3702.4 2. 114 
4.5796 395.4 5 14.7 461.5 .6578 
~5.15~e 0882.6 6 13.7 3211.2 .2631 
5.7C6C ~ 426.2 7214.8 2953.0 .9170 
~. 221 04C22.8 8117.7 2687.6 .6 11 
6.7113 11C669.7 9{)22.4 2415.8 0.3392 
10 761 17364.3 928.7 2138.6 .0960 
7.6 91 24104.2 0836.5 1856.4 .1 25 
8.0421 30887.4 1745.8 570.0 .3198 
8. 46S 3 712.0 2 56.5 279.8 .4988 
8.835C 4576.2 3568.5 5635.9 .6431 
~9.207E 51478.5 4 1.8 5337.9 . 724 
9.5665 58417.3 539603 5040.4 .8~08 
9.9 21 53~1.4 6312.0 4743.5 . 994 
0.2456 72399.3 ~7 29.0 4701 .0 94 
0.5617 79440.1 ~8141.0 4151.2 .1917 
C.8794 86512.5 9066.3 3855.7 .2770 
. 811 93615.6 98~.6 3560.7 .3564 
1.4737 0748.5 09 8.0 3266.2 .4298 
1. 576 0 9 0.1 1830.6 2972.1 .4985 
2.0333 15099.7 2754.2 2678.4 .5624 
2.3013 2316.5 3678.8 2385.2 .6 21 
2.5621 29559.7 4604.5 2092.4 .6780 
2.8160 3~ 28.7 531.3 17<;9.9 .7306 
3.0~34 4122.7 6459.1 1507.9 . 798 
3.3C47 51441.2 7387.9 1216.3 .8260 
3.5401 5 783.5 8317.7 0925.0 .8695 
73.770C 6149.0 9248.6 0634.2 .9105 
3.9945 7 5 7.3 018C.5 0 43.7 . 492 
4.214C 8e947.7 113.3 053.6 .9856 
4.4281 8379.9 2047.2 9763.8 .0 02 
4.6388 95833.3 2982.1 9 74.5 .0531 
4.8445 C3307.5 3917.9 9185.5 .0840 
5.046C 1 802.1 4854.8 896.8 . 132 
5.2 34 18316.6 5792.6 8608.5 .1410 
5.4370 2 850.7 6731.5 8320.6 .1 76 
5. 26S 3403.9 671.3 8033.1 .1926 
5.8132 4C975.9 8612.0 745.9 .2167 
5.9961 48566.4 9553.8 7459.0 2.2393 
f.1756 56175.0 0496.5 7112.5 .2610 
f.352C 63801.4 1440.3 6 8~.4 .2816 
7~. 254 71445.3 92384.9 600.6 2.3012 
76.~95f 79106.4 g 330 .. 6 63 5.1 .3200 
If.8633 86784.4 94277.2 6 30.0 .3381 
1.0281 394479.0 5224.8 5745.2 2.3551 
1.1903 02189.9 %173.3 25460.8 .3715 
7.349E 4C9916.9 97122.8 51 6.7 .3872 
111 
rmation f om 
seous a oms 




18621.9 1 4.3590 
l88~1.9 .6 64 
18896.8 1.1 90 
- 19146.1 .4350 
119372.4 .4044 
- 19578.6 .7013 
- 19 7.6 .4745 
19942.2 6.7973 





20787.7 2.7 21 
2 906.4 .4 45 
21 20.8 0.3531 
21131.3 . 803 
1238.4 . 148 
121342.4 .7398 
121443.6 .0416 
2154201 . 095 
21638.3 . 343 
21732.1 . 088 
21823.9 .8266 
2 913.7 .3 28 
- 2001.6 .9 27 







2647.3 . 539 
-122721.8 .3286 
1 2795.1 . 157 





1 3212.6 .0490 
-1 3279.1 .1001 











2 043.2 - .4HO 
24106.6 -1.5591 
24170.3 -1.6441 
-1 234.4 -1.7 62 
24299.1 -1.8055 
24364.4 -1.8823 
aA change in phose of an a signed ref rence element has o curred between this tempe ature nd the receding temperature. elting point f 


































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES



























































































































































































































































































































































































































































































































°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
8, 2313 ° K.
112 
T BLE I I. - ontinued. ERMODYNAMIC P OPERTIES 
(2 ) 12 ( as); olecular eight, 8 .734 
F rmation f m a signed F rmation f m 
T, Cp, Hr-H(j, ST' -(Ff-Ha
'
, 
HO T, r fer nce lements seous at ms 
o  col/mole oK col/mole c l/ l  o  c l/ ole col/mole (t:,.Hflf, l lo f t:,.Hf, 
c l/mole col/mole 
0 ------ 0 ------- 0 - 2407.6 ~922.5 ------- - 1 8 0.0 
lCO 8.8545 8.~ 54.392C 20.3 - 1588.7 ln05.6 .2 48 - 1499.6 
200 10.4314 17E8.4 .0486 421.4 061~.3 - 9641.7 .7140 - 20 6.2 
298.15 11.4680 2866.3 .4200 638.7 - 9541.3 - 9541.3 . 76 - 2442.6 
300 11.4640 87.5 .491C 759.8 - 9520.1 1~54C.0 1 .5792 - 12449.8 
4CO 12.1~17 4013.7 68.8986 23485.7 - 8 33.9 - 9509.5 1 .0234 - 1 821.3 
500 12.66C2 5317.9 .6730 30518.6 1708~.7 - 9528.3 .8908 - 13155.9 
6CC 12.9730 6600.6 74.0107 37805.8 - 5807.0 - 9 75.4 . 68 - 13458.9 
7CC 13.1E71 C9.3 .02It 5310.1 - 498.4 - 9645.3 . 468 - 37 4.3 
8CO 13.3381 9235.9 7.7~8~ 03.2 - 3 71.7 - 9135.C .6783 13986.0 
90C 3. 476 10575.5 7~.3766 6 863.4 1832.1 9846.9 .0778 - 14217.4 
10CC 13.5292 924.5 0. 978 873.3 0483.1 - 79.3 . 944 - 14431.7 
llCO 13.5914 280.7 . ~03 7018.7 -9126.9 0132.8 . 961 - 14631.7 
1200 13.6398 14642.4 83.2151 52 7.8 -7765.3 0307.2 . 613 - 14819.6 
130C 13.6781 16008.3 84.3685 3670.7 - 399.3 0499.4 . 757 14997.4 
14eo 13.7(89 17377.7 .3E33 2158.9 029.9 0706.4 . 282 15166.5 
1500 13.7341 18749.9 Et.330C 110745.0 657.7 0925.4 . 16 - 153 8.2 
160C 13.7~49 20124.4 .217C 19422.9 283.2 154.6 .9201 215483.7 
17CO 13.7722 21500.8 88.0515 28186.7 06.8 13 2.9 .7492 15633.7 
1800 13.7868 2 78.8 8.8391 37031.6 7 .1 1639.5 .5955 15779.1 
1~00 13.7993 24258.1 89.5848 145953.1 850.4 1893.6 .4 65 15920.3 
20ce 13.8C99 25638.5 0. 929 54947.3 230.9 2154.3 .3299 16057.9 
21CO 13.8191 27020.0 90.9669 164010.6 612.4 421.3 .2139 16192.4 
2200 13.8272 28402.3 91.610C 73139.7 94.7 2693.9 .1071 16324.1 
2300 13.8342 297E5.4 92.224E 82331.6 3 7 .8 29 1.7 . 086 - 16453.3 
02400 13.84C3 H9.1 92.8137 915 3.8 761.5 28604.4 .8986 16580.3 
25CO 13.8458 32553.5 .3788 00893.6 0145.8 28892.7 .7 39 16705.3 
2600 13.8507 3938.3 93.9220 10258.8 1530.7 9 1.8 .6964 16828.6 
2700 13.8550 35323.6 94.4448 19677.3 2915.9 9471.9 .6051 16950.2 
2800 13.8589 6709.3 4.948/ 29147.1 4301.6 9762.9 .5194 217070.4 
2900 13.H23 38095.3 95.4351 38666.4 5687.7 054.8 .4390 17189.4 
3000 3.8655 ~481.7 5.9051 48233.6 7074.1 0347.8 .3629 17307.1 
31CC 13.8fE4 40868.4 ~6.3598 57847.0 8460.8 30641.7 .2915 -217423.8 
nco 3.8;09 255.4 6.8001 6/ 05.1 984/.8 0936.7 . 235 217 39.5 
3300 13.8733 43642.6 97.221C 7206.5 1235.0 1 32.7 .1593 - 17654.4 
34CO 13.8755 5 30.0 97.6412 86950.0 2622.4 31529.8 .0982 17768.5 
350C 13.8774 6417.7 8.0434 96734.4 4 10.1 -31 28.0 .0399 17882.0 
3600 3.8793 78C5.5 8. 344 06558.4 53 7.9 -3 127.2 .9845 217994.8 
3700 13.8E09 49193.5 ~8.814/ 16420.9 6785.9 -3 427.6 .9316 18107.1 
3800 13.8E25 50581.7 9.184S 26321.0 8174.1 3 729.0 . 810 218219.0 
3900 13.8839 1970.0 9. 455 36257.6 9562.4 - 031.6 .8325 218330.5 
4000 13.8852 53358.5 9~. 8971 46229.8 0950.9 335.4 .7860 -218441.8 
4ICC 13.8E65 54747.1 lCO.239~ 56236.7 2339.4 - 3640.2 .7414 -218552.8 
4200 13.8876 6135.8 lOC.5746 6277.5 3728.1 - 3946.2 .6984 218663.7 
4300 13.8887 7524.6 100.9014 76351.3 5117.0 -34253.4 .6571 218774.6 
4400 13.8E~7 58913 .5 101.2207 864 7.5 05.9 34561.7 .6174 -218885.5 
45CO 13.8SC6 603C2.5 01.532E 96595.2 78 4.9 - 4871.1 .5792 -218996.5 
460C 13.8S14 61691.6 l l.8381 0 763.8 39284.0 -35 1.8 2.5422 -2 9107.7 
470C 3.8S23 3 0.8 l 2.136S 1 962.7 40673.2 - 5493.6 2.5063 -219219.2 
4800 13.8S30 644/0.1 102. 294 27191.0 2062.4 -35806.5 2.4718 -219331.1 
4900 13.8S37 65859.4 02.7159 37448.3 43451.8 -36120.7 .4385 219443.5 
5000 13.8944 7248.8 102.9966 47734.0 4841.2 -36436.0 .4 60 -219556.4 
51(0 3.8S50 68638.3 03.2717 58047.5 46230.7 -367 2.5 2.3748 219670.0 
52CO 13.8956 70027.8 lC3.5415 46E388.2 47620.2 -3 7C.2 .3443 219784.2 
5300 13.8~62 71417.4 1C3.8C62 478755.6 9C09.8 - 7389.1 .3147 -21 899.4 
54CO 13.8967 728C7.1 104.066C 48 149.2 C399.4 -37709.2 2.2861 - 20015.4 
5500 13 .8~73 741S6.8 104.321( 95 8.6 51789.1 -38 30.4 2.2582 - 20132.5 
5600 13.8977 75586.5 1(4.5714 510013.3 53178.9 - 8352.9 2.2311 - 250.7 
5700 13.8se2 76916.3 04.8174 520482.8 54568.7 -38676.5 2.2049 - 2 370.0 
58(0 13.8S86 78366.1 05.0591 30916.6 59 8.5 -39001.4 2.1791 - 2 490.7 
59CC 13.8990 79756.0 105.2967 5 1494.4 573 8.4 -39327.4 2.1541 - 20612.8 
6000 13.8S94 8 146.0 105.5303 52035.8 587 8.3 -39654.7 2.1298 - 20736.4 
aA change in phose of an a signed r f r nce element has o curred between this temperature and the pr ceding temperature. elting point of 
B, 2 13° K. 
loglo K 
--------






























































TABLE ZII. - Continued. THERMODYNAMIC PROPERTIES
































































°A change in phase of on





























































































































































































































































































































































































































































































































occurred between this temperature and the preceding temperature. Melting point of
T, Cp, r o ' 
oK cOl/mole oK col/mole 
c ------ 0 
I C .7~H 41.6 
2CO 2.S219 9E5.2 
98.15 4.~S49 361.8 
3ce 5.0268 3E9.~ 
4CC ~.4385 90.6 
O 7. 734 t!.4 
CC 17.SS79 432.0 
7CC 8.4256 02 4.5 
CC 8. 273 2113.0 
9CO 8.9463 3991.2 
ICCC 9.1C94 5900.4 
OO 9.2337 7817.8 
2CO 9.~~05 9746.2 
3 C 9.4(71 1683.2 
4(C 9.4688 3627.1 
5CO 9.5191 576.~ 
IHC 9.5 C6 7530.6 
7 0 IS. ,53 9488.5 
800 9.6245 1449.5 
lS C 9.~494 3413.2 
0 ( 9.67C8 5379.3 
1CC 9.6892 7347.3 
2 C 9.7052 9311.C 
3CC 9.7193 1288.3 
a 24CO 9.7316 3260.8 
5(0 9.7425 5234.6 
60e 9.7522 72C9.3 
7 0 9. H09 9185.0 
eGC 9.7686 161.4 
9 C 9.7756 ~313a.7 
OC 9.7819 5 16.6 
1(C 9. H76 7095.C 
2 O 9.7,28 9C74.1 
O 9. 975 1053.6 
4 0 .8C19 3033.6 
CC 9.8C58 t C13.9 
C 9.8(95 6 94.7 
C 19. 128 8975.8 
C 9.8159 0957.3 
39CO .8188 2939.C 
0 9.8<14 4921.0 
1 C 9.8239 69(3.3 
CO 9.8261 S85.8 
3 0 9.8283 C 68.5 
O .8 C3 2851.4 
5(C 9.8321 4834.5 
HO .8~38 817.8 
47CC .8~55 8CI.3 
CC .837C 0784.9 
%0 9.8384 2768.7 
 CO 9.8398 94752.6 
HC .841C 6736.7 
2 0 9.8422 9 720.8 
CC ').8 34 H 7C5.1 
C 9.8 44 l 26E9.5 
(C 1 .8455 l 4674.C 
6 0 9.8 64 1( 658.6 
C 9.8473 8643.3 
8 0 1 .8482 0628.1 
9 C .8490 ll 612.9 
CC .8498 1 45 7.9 
ABLE LII. - o tinued. THERMODYNAMIC PROP RTIES 
(23) BC13 (gas); olecular eight, 17.191 
Formation from signed Sr, - FT- a', Hr , ference el ments 
col/mole o  col/mole col/mole (b.Hflf, 10giO f 
ol/mole 
-------  -l C471.8 -9688S.9 -------
5. 39, 752.4 ~96 30.2 97C~8.3 C9.6044 
~~.738' 0H2.6 9 486.6 -97123.1 lC 3. 849 
S.~1l5 7 03.4 -S71lC.O - 7110.C 8.5517 
69. C43 7431.7 -'7C82.2 71C9.6 8.1126 
3.9 43 4 06.1 -9 504.2 -971 2.0 0.4275 
7.7 01 2193.6 -938lC .4 -97098.1 9.8 71 
C.93~5 C129.9 -'2C39.8 97C~ 1.7 2.7441 
3.745C 8367.0 90217.3 -97081.1 7 .6925 
6.2 62 6E68.0 8358.8 - 1081.6 23.9034 
8.4453 5603.6 86 74.6 S7l00.1 0.9 65 
C.4503 4550.0 571.4 7125.5 8.5985 
S2.2 77 3687.7 2654.0 71 6.6 6.6685 
3.S55~ ~3CCO.5 0725.6 -97224.5 5.0594 
5.5C6C 02 74.6 - 8788.6 - 72gJ .1 3.6970 
6.946~ 12098.1 16844.7 7382.2 2.5281 
8.2S15 21860.7 4895.2 - 7417 .4 1.5142 
9.55U 31753.6 2941.1 - 7581.5 10.6262 
0.7396 41768.8 10983.3 - 7693.1 .8411 
01.8605 51899.3 9022.3 7813.3 .1435 
lC2.9222 62138.9 67C58.5 - 1 39.9 .5 81 
03.9306 72482.0 5C92.5 8072.9 .9546 
104.8908 8 923.4 3124.5 - 82ll.8 . 439 
5.8071 93458.7 154.7 8356.1 .9789 
lC6.6834 04083.5 9183.5 8 05.6 . 539 
07.522S 14794.1 5 21C.9 - 04010.2 . 451 
lC8.3286 25587.0 5237.2 04170.4 .7 60 
09.1031 36458.8 3 62.5 04331.6 .4155 
l 9.8487 47406.6 12 6.8 -104494.C .0905 
11C.5675 58427.7 9310.3 04657.5 .7 81 
1.2614 69519.3 7 33.1 104822.3 .5063 
Ill.9319 8C679.1 5355.2 04988.4 .2426 
12.5806 919 5.0 3 6.7 0 155.9 . 959 
3.209( 03194.6 1397.7 05324.8 .7639 
ll .8 81 14546.1 9418.2 05495.1 .5459 
114.4C92 25957.6 7438.2 -1 5 66.9 .3402 
14.9832 37427.4 5457.8 10584C.3 .1459 
15.5412 48S53.7 - 3477 .1 - 06015.1 .9622 
16.084C 60 35.1 14 5.9 06191.6 .7 82 
16.6125 72170.1 9514.5 l 369.6 .6230 
7.1272 83857.1 7532.8 106549.2 .4 60 
l7.629( 95.1 2 550.8 06730.5 . 166 
18.1185 07382.5 3568.5 06913.4 .1743 
18.5962 19218.4 1586.0 07097.9 .0384 
ll .062E 3 Cl.4 96C3.3 07284.2 .9086 
19.5186 43 30.6 7620.4 0 472.1 . 847 
1 .9M3 5004.8 5637.2 07661.7 . 61 
2C.4002 67C23.1 13t53.9 -107853.C . 523 
1 C.8268 9C84.5 - 1670.5 08046.0 . 430 
1.2 44 9 188.2 6 6.8 08240.7 . 382 
1.6534 0 33.1 703.1 108437.2 .2377 
2.0542 1 518.6 719.2 086 5.3 . 408 
2.4471 2 743.7 735.1 08835.3 .0477 
2.8324 ( 07.7 751.0 09036.9 . 579 
3.2104 2310.0 .3 1092 C.4 .8713 
3.5813 4649.6 217.7 1 9 45.6 .7878 
3.9455 7026.0 202.2 096 2.5 .7072 
4.3 3C 9438.5 86.8 1 9861.2 .6293 
4.6543 1886.4 71.5 l1C0 1.7 . 542 
4.9995 4369.1 156.3 ll 284.0 .4812 
5.3388 6886.1 14 .1 10498.0 .4108 
5.6724 9436.7 126.1 10713.8 . 425 
113 
Formation fro  
 to s 




-318341.1 29. 763 
- 18961.9 15.0639 
-318972.3 213.6221 
- 19482.2 5.4881 
- 19908.1 120.5568 
- 20267.6 1.2399 
20512.8 80.5611 




- 21566.5 38.8059 
- 21696.7 4.3002 
-321812.2 30.4367 
- 2 915.2 27.0812 
- 2007.7 24.1555 
-322 91.0 1.5680 
2166.5 19.2674 
-3 2 35.2 1.20B5 
-322297 .9 15.3551 






- 2619.3 . 02 
2653.3 5.2876 
-322685.1 .4 91 
322715.0 .6085 
- 2743.1 .8501 
322 69.7 .1391 
- 2794.8 1.4711 
- 2 18.6 .8424 
2841.3 .2495 
- 2862.9 - .3105 
-322883.6 -0.8402 
2903.4 - .3421 
922.5 - .8183 
- 2941.0 - .2707 
2959.0 -2.7010 
- 2916.6 - . 109 
29 3.9 .5017 
- 23010.9 -3.8748 
- 23027.9 - .2 13 
- 23044.8 - .5724 
23061.8 -4.8989 
- 23079.0 - .2119 
23096.5 - .5 21 
23114.3 -5.8003 
2 132.7 -6.0772 
-323151.6 - . 435 
- 23 71.2 - .5 98 
23191.6 -6.8465 
- 3 12.9 .0844 
- 3235.1 - . 137 
232 8.5 -7.5350 
- 3283.0 - .7487 
- 308.9 - . 52 
- 2 336.1 - .1548 
a  ange in ase f a  signed ref r nce l ent s curred b tween is perature d t e eceding t perature. lting int f 


































































QA change in phase of an
B, 2313 ° K.
TABLE III. - Continued. THERMODYNAMIC PROPERTIES































































































































































































































































































































































































































































assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
114 
T BLE I I. ontinued. ERMODYNAMIC OPERTIES 
( )  as); olecular eight, .82 
rmation om signed rmation f om 
T, Cp, HO -Ho T 0' ST' - Ff-Ha l , Hr, r f r nce l ements seous toms 




C ------ 0 ------- 0 ~21C .8 3864.3 ------- - 960CC.0 
1 C C 6.S571 S4.2 0.2 8E 32.7 45lf.6 3523.6 9.4519 - 96329.2 
20C 6.9681 13S0.2 45.0927 U 8.4 - 382C.6 32 7.5 2.0169 96657.1 
298.1'> 7.0724 78.0 7. 896 200.3 - 3132.7 3132.7 .4811 - 96 9'0.9 
J(( 7.C157 2e91.1 47.9334 288.9 3119.6 3 31.5 6.2860 6997.1 
CC .3C84 28C9.6 . 98< 1189.9 42401.2 3124.5 8.4325 - 97315.7 
5(C 7.5806 54.1 1.6588 275.4 - 1 56.7 3 91.7 3.1171 97600.) 
te( .E=t4 325.( 53.0637 7513.2 4(8 5.8 43297.5 0.5674 97851.2 
7CC 8.C414 19.C 4.2€72 2 82.1 C91.8 3428.7 .3116 - 98073.3 
8 C .2112 5931.9 55.3725 8366.1 9278.9 3578.8 6.6137 - 98272.3 
9 C .3475 HO.l 6.347e 3952.9 845C.7 3749. C 5.2887 98452.7 
lCCC 8.4571 76CO.5 57.2331 9632.6 7610.3 43937 .1 . 42 98618.5 
llCO 8.5463 8450.8 .0435 5397.0 6759.9 4143.7 3.3 94 - 98772 .4 
12 C .096 3C9.2 58.7904 239.2 3~9C1.5 4368.7 2.6167 98916.7 
13C( S.6EC7 174.3 9.482E 7153.3 5036.4 4609.1 1. 936 - 9053.1 
14(0 8.7322 11045.1 .128C 3134.2 4165.7 4862.2 1.4564 91 2.8 
1500 . 763 1920.5 .7320 9177.5 329C.2 5125.1 0.9882 93 7.0 
16 C 8.8144 128CO.1 1.2997 5279.4 2410.7 4 396.3 0.5762 1 9426.4 
l C .8478 683.3 1.8351 1436.4 - 1527.5 5614.8 1 .2103 1 9541.6 
18CC 8.8712 14569.5 .3417 7645.5 0641.2 5 59.8 . 831 9653.3 
19 ( .906 458.6 .8224 03903.9 - 9752.2 6250.8 . 85 1 9761.7 
2CCC 8.9214 6350.2 .2797 llC209.2 8 0.6 6547.0 .3218 1 9867.2 
2ICC .9490 17244.0 .7156 16559.1 7966.8 6847.8 .0788 9970.2 
2(( 8.9E88 8139.9 .1325 2951.7 2 C70.9 7152.9 . 564 70.9 
2300 8.9811 19037.7 64.53lf 29385.0 6173.1 7461.7 .6522 2 0169.3 
a 24CC 9.0041 937.3 4.9145 3 857.4 5273.5 53124.2 . 451 2 0265.9 
25CC 9.0201 20838.5 5. 824 42367.4 4372.3 3441.0 .2511 0360.6 
26CO 9.C3~1 1741.3 5. 364 48913.5 3469.5 3 57.4 . 709 2 04 3.5 
27 O .04~3 2645.5 5.9 71 5 94.3 2 65.3 4073.4 .9031 2 0544.9 
C .U28 3 51.1 H.3C7C 62108.6 1659.7 4389.1 .7463 0634.8 
29CO 9.C757 24458.C H.6253 68755.3 0752.7 54704.6 .5995 2 07 3.2 
CC .0f80 5366.2 6.9332 '>4 3.3 9844.6 5019.9 .4616 20 810.4 
31CO .CS99 26215.6 7.2314 82 41.6 18935.2 5335.0 . 321 200896.2 
2CO . 114 7H6.2 1. 205 879.3 8024.6 5650.0 .2097 20 980.8 
3300 9.1225 80S7.9 L8CIC 956 5.4 7112.9 5964.9 .0944 2 1064.2 
4 C .1;33 9 10.7 8.0735 C2439.2 lb20C.1 62 9.7 .9850 01146.6 
35CC 9.1438 924.5 8.3384 09259.9 15286.2 6594.5 . 813 01227.9 
6 C .E41 0839.4 8.5961 161C6.6 14371.3 6 (9.3 .7829 01308.2 
37 C .H41 31755.3 68.8471 2978.9 3455.4 7224.1 .6894 01387.6 
8 O .1739 2672.2 9.0916 29875.8 2538.5 7538.9 .6002 01466.1 
3no 9.1835 3590.1 9.DCC 36797.0 - 1620.7 57853.7 . 151 -201543.8 
4CCO .1930 45(8.9 S .5 210 43741.7 -1 701.8 81 8.6 .4338 01620.7 
4ICC 9.2C23 5428.7 69.789£ 5 709.3 9782.1 8483.5 .3561 01697.0 
42CO .2115 6349.4 C.0116 51699.4 861.4 8798.5 .2816 201772.6 
430C 9.2205 7271.0 C.2285 64711.5 7 39.8 9113.5 .2102 201847.6 
4(( 9.2295 8193.5 C.4406 71745.0 -7C17.3 9428.7 .1418 201922.2 
5CO .2383 9116.9 0.6481 78799.4 6093.9 59743.9 .0761 01996.3 
HO .2< 71 C041.1 0.8512 85874.4 169.6 059.3 .0129 02070.1 
47 C 9.2558 0966.3 1. 502 92969.5 -4244.5 -6C374.7 .9518 -202143.5 
480C 9.2644 41892.3 1.2451 0084.3 - 318.5 -60690.3 .8932 -202216.8 
~CC 9. 129 2819.2 1.436L 07218.4 -2391.6 -61005.9 .8368 202290.0 
0 O .2U4 3746.9 1.6231 14371.5 1463.9 -61321.7 .7821 202363.1 
ICO 9.2E99 4675.5 1.8(76 21543.1 -5 5.3 -61637.7 .7296 -202436.2 
520e 9.2983 456C4.9 1.988C 26732.9 94.1 1953.7 .6786 202509.5 
3 C 9.3(68 6 35.1 2.1652 35940.6 32 .4 -62269.9 .6293 -202582.9 
54CC 9.3152 7466.2 2 .3 93 43165.8 255.4 -62586.2 .5816 202656.7 
500 9. 235 8398.1 2.5103 5C408.3 187.4 -62902.6 5.5354 -202730.8 
56 C 9.3319 49330.9 2.6783 57667.8 120.2 -63219.2 5.4907 -202805.4 
1 e 9.3 C4 50264.5 2.8436 6 943.9 5053.8 -6 35.8 . 475 202880.5 
58CO 9.3488 199.C 3. e61 72236.4 5988.2 -63852.6 5.4052 02956.2 
590C (). 3 ~ 72 521 4.3 3 .166G 379545.0 923.5 -641 9.6 .3644 -2 3032.6 
eccc 9.31'57 53070.4 73.3233 8 869.5 859.7 -64486.6 5 •. 3247 -203109.9 
aA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. elting paint of 

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES
































































































































































































































































°Achange in phase of an assigned reference element has


































































































































































































































































































































and the preceding temperature Melting point of
T, Cpo r- (j. 
oK col/mole OK col/mole 
0 ------ 0 
lee 8.0451 796.3 
2 e .8ge2 1639.C 
298 .15 9.8 34 2 59.0 
3eo 9.8604 2571.2 
4ee 10.6S~4 3 06.6 
5ee 1.3718 4711.5 
HO 11.8899 875.8 
70e .203 0E5.3 
8eo 2.5822 329.3 
'ICC 12.8113 599.5 
1eco 12. 891 1C8 9.8 
1CO 13.1<89 2196.e 
12CO 13.2403 3514.7 
3eo 1 .33C2 4843.4 
4(0 3.4(37 6180.2 
500 3. 644 7523.7 
60C 3. 150 872.7 
7(0 13.5577 0226.4 
800 3.5939 1584.0 
1900 3.6249 2945.0 
2 00 3.6516 4308.9 
1CO 3.6748 5675.2 
200 3.6951 7043.8 
300 3.1128 8 14.2 
a24CO 3.7285 9786.2 
500 3.7 24 159.8 
26ee 3.7548 2534.7 
700 3.7f59 3910.7 
8CO 3.7159 52 7.8 
9 C 3. H48 665.9 
00 3.7'i29 8044.8 
CO 3.8C03 9 24.4 
)Zeo 3.8C70 0804.8 
300 3.8131 2185.8 
4 0 3. 186 3567.4 
3500 3.8238 4 49.5 
600 3. 285 6332.1 
3700 3.8328 715.2 
8ee 3.8368 9098.7 
3geo 3.e405 0482.6 
COO 3.8440 1866.8 
i C 3.8471 3251.3 
2Ce 3.85Cl 4 36.2 
430e 3.8529 6021.4 
4ee .8~55 406.8 
5ec 3.8579 8792.4 
600 .8601 178.3 
7 0 3.8622 1564.5 
48CC 3.H42 2950.8 
9 0 .8661 643 7.3 
5000 .8679 724.0 
CO .et'i5 10.9 
5200 .8711 84S7.9 
0 3.8126 85.1 
 eo .8140 1 72.4 
ee .8753 659.9 
560e 3.8765 4047.5 
ee .8777 7 435.2 
eo 3. 788 7 823.0 
0 1 .8799 7 210.9 
0 . E09 7 599.0 
TABLE I. - Co tinued. THERMODYNAMIC PROP RTIES 
(25) BF2 (gas); olecular weight, 4 .82 
Formation from assigned 
Sr. -(Ff- o1• Hr. r ference elements 
col/mole oK col/mole col/mole (!:::.HTlf, loglo f 
col/mole 
------- C -1375lC.6 -1351C9.3 -------
~.519C 4155.6 -136714.3 -135013.8 296.9688 
50 26~ 9426.3 -135871.6 -134951.1 149.4700 
5~.056~ 5048.6 -134951.6 - 34951.6 0.9296 
9.1172 5157.9 -134933.3 -134~52.1 0.3194 
62.0726 1 22.5 -1 3904.0 -135019.3 75.7372 
64. 355 7556.2 -132799.1 -135128.8 60.9781 
L 567 4118.2 -131634.8 -135256.9 51.1302 
68. 205 4C879.0 -130425.2 -1 53n.7 4.0892 
0. 811 47815.6 129181.3 -135548.9 38.8022 
71. 769 4 C9.7 ,..127911.1 -135714.5 4.6857 
73.0363 21 6.4 -126620.7 -135894.2 1.3882 
74.2811 9513.2 -125314.6 -136089.9 8. 866 
5.4284 6~99.4 -123995.9 -136302.4 26.4317 
6.4919 4596.1 -122667.2 - 36529.4 4.5209 
1.4825 295.3 121330.4 -13 768.7 2.8800 
8 .4C94 0090.4 - 19986.9 -137017.9 21.4554 
9.2800 0 975.3 18637.9 137275.6 0.2067 
0.1007 15944.8 - 17284.2 - 37541.2 19.1026 
0.8 67 23994.0 - 15926.5 - 37814.0 8.1194 
1.6125 32118.8 14565.5 -138093.7 17.23H 
2.3 21 40315.3 13201.7 -138379.4 6.4430 
2.9787 4 580.1 1835.3 -138671.0 15.7222 
3.6154 56910.0 10466.8 - 38967.9 5.0654 
4.2245 65302.3 -1C 096.4 1 9269.8 . 647 
4. 085 73754.1 107724.3 - 4926.6 13.8942 
5.3692 82263.2 -lC6350.8 -145239.0 3.3658 
5.9084 90827.2 104 75.9 -145552.4 2.8770 
6.4278 9444.2 103599.8 45866.8 2.4234 
6.9286 08112.2 lC 222.7 -146182.4 2.0012 
7.4121 16829.3 -1 0844.7 46499.2 1.6074 
7.8796 25594.1 9465.8 -146817.2 1.2389 
8.3320 34404.8 8e86.1 47136.6 0.8937 
8.7702 43260.0 6705.8 - 47457.4 0.5690 
9.1952 52158.4 95324.8 4 779.6 0.2637 
~. 076 61098.6 3943.2 - 48103.3 9.9755 
0.0083 7e079.5 2561.1 48428.5 .7031 
0.3978 7 099.9 178.4 - 48755.2 . 455 
0. 67 8158.7 97~5.4 - 49083.5 .2012 
1.1451 97254.9 8411.9 -149413.4 8.9693 
.5051 06387.5 7028.0 - 49744.9 . 486 
1.8556 1 55.6 5643.8 -150078.1 8.5386 
2.1975 24758.4 4259.2 50412.9 . 384 
2.5312 3994.9 2874.4 507 9.4 . 473 
2.8571 43264.3 81489.2 -1 1087.5 .9 46 
3.1756 52566.0 8 103.8 51427.4 .7899 
3.487C 61899.2 87 8.1 -151769.0 . 27 
3.7916 1263.2 - 7332.2 15 112.3 .4623 
4.0897 80657.3 75946.1 - 52 57.4 . 082 
4.3816 9 081.0 7 59.8 - 52804.2 . 603 
4. 675 9533.5 73173.3 -1 3152.8 7.0183 
.9471 09014.3 - 1786.6 - 53503.1 . 815 
5. 223 8522.8 - 0399.7 - 53855.2 . 499 
.4916 28058.6 9012.7 - 54209.1 . 29 
.7559 37621.0 - 7625.5 -154564.7 6.5004 
.0152 7209.6 - 6238.2 - 54922.2 .3823 
9 .26ge 6823.8 - 4850.7 - 5281.5 . 681 
.5198 4 463.4 - 3463.1 5642.5 6. 578 
.7654 6127.7 - 075.4 -1 6 05.4 6.0513 
. 068 5816.3 - 0687.6 -1 370.1 5. 479 
.244( 9 528.9 929~ .6 1 6736.6 5 480 










-30 667.9 213.839'1 
-307679.0 212.4492 
























- 12742.7 11.3530 
-312858.5 10.5112 
- 12973.3 9.7251 
-313087.2 8.9895 
313 00.2 8.2997 
-313312.5 7.6514 
- 13424.1 7.0410 
-313535.1 6.4653 
- 13645.7 .9214 
-313755.8 5.4068 
-313865.5 4.9190 




- 14411.5 2.8183 
-314520.7 2.4551 
- 14630.1 .1079 
-314739.7 1.7757 
- 1 849.7 1.4575 
-314960.1 1.1524 
- 15071.1 0.8597 
-3 182.6 0.5786 






- 5987.7 - .1152 
-316107.3 -1.3241 
- 16228.3 - .5260 
- 16350.9 -1.7213 
a  change in phase of an assigned reference ele ent has curred tween t is t perature a  t e p ceding t perature. lting p nt o  
B. 2313° K. 
116
TABLE III. - Contlnued. THERMODYNAMIC PROPERTIES
































































aAchange in phase of on































































































































































































































































































































































































































































































































assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
116 
BLE III. - ontinued. ERMODYNAMIC OPERTIES 
6) F3 ( as); olecular eight, .82 
ation f  i ned F ation f  
1, Cp, HO -Ho T 0' S'}, -{Ff-HOl,· r, r f rence l ents g us t s 
o  col/mole o  col/mole l/male O  ol/mole col/ ole {/:,.Hflf, /:,.HT, 
l/mole 
l lo f 
ole 
... - ... .. 
c ------ 0 -------  728 3.8 69427.7 ------- - 8273.4 
I  8.1477 791.1 C.IOE 218.5 12086.1 69618.2 6.9511 5 496.2 
2CC I .C3CC H 1.C to3194 6.8 711 6.8 69 9.0 2.1785 60672.4 
298.15 12.C569 183.8 (.7135 317.9 701 C.0 7 1 0.0 5.0598 61674.5 
3ce 12.0S!4 28C6.2 6 .7882 5430.3 7 C77.7 7 IC3.3 1 3. 387 - 1691.5 
 3.1~lg 01.6 .5C36 699.8 6 782.2 7C289.4 4.6325 - 62513.4 
5CC 15.G~37 5544.2 61.7173 314.4 - 67339.6 70 64.0 5.0889 63164.0 
C .0291 1 0.2 1e. 514 230.7 65783.6 70616.2 5.3812 - 636 9.7 
7CC 16.1166 8742.2 73.0811 414.6 - 6 41.6 7G749.6 .2971 64092.3 
8CO 7. 439 10 49.5 .3601 838.5 62 4.3 70869.5 0.7285 64427.0 
9ce l7.7191 2C6.6 .4291 7479.6 60677.2 70985.6 2.5053 64702.1 
l C 18.1169 14CC2.1 79.3205 5318.4 5 881.7 71lCl.7 .9239 - 64931.5 
ll G 18.3827 15827.6 .C602 338.7 57C56.2 71223.0 0.5368 65125.0 
1200 .5947 7616.8 2. 692 526.1 52C7.0 71352.7 6.0453 65 90.2 
Bee 18.U58 9545.2 4.1645 868.7 5 338.6  7149C. 3 2.2431 465432.6 
14CC 18.9C57 21429.C 85.5l:05 8355.1 - 2514 54.8 71635.0 8.9822 6 556.6 
O 19.C<13 325.5 .8689 6971.9 49558.3 71785.4 6.1546 65665.4 
16CC 19.1178 25232.6 .0997 15726.9 47651.2 1941.1 3.6792 65161.5 
17CC 19.1S9C 7148.6 9.2612 24 95.5 45735.3 72102.1 1.4936 65847.1 
O 19.268C 29072.C 9C.36C6 3571.1 43811.8 72268.2 9.5497 65923.7 
19 C 9.3211 1 Cl.8 1.4 4C 42665.8 41882.0 272439.6 7 .8094 65992.7 
2CCC 19.37El 2937.2 92.3967 51856.2 39946.7 272615.8 6.2422 6055.1 
2lCC 19.4223 4877.2 3.3432 143.6 380C6.6 72H6.8 4.8232 4 6 11.8 
22CC 19.4f09 36821.4 94.2477 C523.5 3 C62.4 7 982.4 3.5322 1 3.6 
23CC 19.4S48 87<9.2 5. 13!: 7 991.8 - 34114.6 73172.6 2.3529 62 1.1 
a 24(C 19.5247 072C.3 95.943S 89 45.0 32163.6 78717.3 1. 25 6254.7 
5(C 19.5513 42614.1 6.741~ 9179.5 - 3C2C9.7 78917.5 0.237C 6295.0 
ZtC( 19.5149 463C.4 1.5C81 08892.3 28253.4 79118.6 9.2990 6332.2 
7CC 9. 960 6589.C 58.2479 1 680.3 26294.8 79320.7 8.4297 - 366.8 
8CC 9.6150 8549.5 8.9605 28541.0 2 34.3 79524.1 7.6220 6399.0 
9(C 9.6~21 0511.9 9.t49~ 384 1.1 22311.9 19729.C 6.8694 6429.0 
3COO 19.6476 2475.5 0.3153 48470.1 20407.9 79935.4 6.1663 6451.1 
3ICO 9.6fl6 41.4 1(C. 598 58534.0 18442.4 280143.5 5.5085 6483.5 
32CC 19.6744 64C8.2 01.5842 68661.4 16475.6 80353.4 4.8 09 466508.3 
3300 19.6860 58376.2 02.1E98 7885C.3 14501.6 80565.2 4.3107 6531.7 
34CC 9.696 7 te345.4 lC2. 771 8 C98.8 212538.5 280779.( 3.7640 6553.8 
35CC 19.7064 62315.5 10 .3488 94C5.2 10568.3 8C994.8 3.2480 6574.8 
6CO 9.7154 4286.6 l 3.9C41 09768.0 08597.2 28 212.7 2.7605 4 6594.8 
37CO 19.7237 6258.6 l . 444 20185.6 C6625.2 281432.8 2.2991 6613 .9 
8CC 9.7~13 8231.3 l 4.9705 3C656.4 C4652.5 81655.1 1l.8614 6632.2 
39 C 19.73E4 702C4.8 105.4831 41119.2 02679.0 81819.7 1.4459 6649.8 
40 O 9.1450 2l79.0 l 5.9829 51752.6 -2 704.8 -282106.6 11. 508 666.8 
41 C 19.7510 74153.8 l 6.4705 62375.4 198130.0 -282335.9 0.6748 6683.4 
2CC 9.7567 161 9.2 0 f. 9466 73046.3 96154.6 282567.5 0.3163 4 6699.6 
430C 19.7620 781C5.1 l 7.4115 83764.3 -1947 7e. 1 2 2801.5 .9741 6715.5 
44ce 9.7H9 CC81.6 l 7.8659 94528.3 19 8C2.2 -28 038.0 .6 74 6731.2 
5CC 9.7115 20 8.5 l 8.3101 05331.1 190825.3 283271.0 . 350 6746.9 
600 9. 758 84C35.9 l 8.1448 H190.C 1 8847.9 -283518.5 .0358 162.5 
47CO 19.7799 6013.1 l 9.1701 27C85.8 -1 6870.2 -283762.4 .7489 6778.3 
4€CC 9.7E37 8·7991.8 09.586f 38023.1 -1 4892.0 2840C9.0 .4739 -4 6794.3 
9 C 9. El2 8 97C.4 lC .9945 49002.8 182913.4 284258.C .2100 -4 6810.7 
5 C 19.1906 S1949.3 11C. 943 6C022.3 -180934.5 -284509.7 .9562 -4 6827.4 
l C 19.7C;38 3928.5 10.7863 1081.4 178955.3 284163.9 .7124 6844.6 
52CO 9.7967 59C8.C 1 .1706 82179.3 176S15.8 285020.8 .4776 -4 862.5 
300 9.7996 578 1.8 1.5478 93315.3 174596.0 -285280.2 .2514 -4 6881.1 
54CC 19.8C22 9867.9 111.9179 C4488.1 173CI5.9 -285542.3 .0335 6%0.4 
55CC 9.8C47 01 48.3 11 .2813 15698.7 -l71035.5 -2 5801.1 .8233 -4 6920.7 
S60C 19.8C71 03 28.9 12.6381 26944.7 -169054.9 -286074.5 .6204 -4 6942.0 
57CC 19.8(94 1058C9.7 12.9887 38226.1 -16 C74.1 -286344.5 .4246 -46 964.5 
S8CO 19.8115 107790.8 11 . 333 49542.2 -165C93.1 -286617.2 6.2351 -466988.1 
59CC 19.8136 l 9172.C 113.672C 60892.5 -163111.8 -2 6892.7 .0520 -467013.1 
6CCC 19.8155 17 3.5 114.005C 72276.4 -16113C.3 -28717C.8 .8748 -46703·9.4 
aA change in phase of an a signed r f r nce lement has o curred between this tempe ature nd the preceding tempe ature. elting oint f 
B, 2 13° . 
































































TABLE _II. - Continued. THERMODYNAMIC PROPERTIES



























































































































































































































































































































































































































































































































°A chonge in phose of on ossigned reference element hos occurred between this temperoture end the preceding temperoture Melting point of
B, 23130 K
T, Cp, Hr-Ho, 
o  col/mole  col/mole 
C ------ 0 
ICC .3a6 8C2.4 
2CO .625B 17CO.2 
298.15 10.6908 2699.5 
3CC 10.7CB 2719.3 
CC 11.5191 832.8 
5CC 12.1C 41 015.6 
60C 12.52Cl 248.C 
7  12.8179 7515.7 
8 C 3.0346 8C8.9 
9CC 13.1954 lC120.7 
l C 13.3172 1 46.6 
11ce 13.4113 12783.3 
12 O l .4E51 128.2 
l3CO 13.5441 479.E 
O 13.5918 16836.7 
150C 13.6309 197.9 
6 CC 3.H34 9562.6 
170e 13.6905 20930.4 
ce 3.7135 2300.6 
19CC 13.7331 3673.C 
2CCO 13.750C 25047.1 
2lCO 13.7645 6422.9 
22(C 13.7172 27800.0 
300 .7E84 9118.3 
a2400 13.7982 30557.6 
5(( 3.8CH 1937.9 
U C 3.81~5 319.0 
7 O 3.8<14 47CO.8 
8 ( 13.8276 360€3.2 
900 3.8332 7466.3 
30CO 13.8282 6~9.8 
n(( 3.8428 0233.9 
3200 13.8~69 1618.4 
3.00 3.8507 3 C3.3 
4CO 3.8541 4388.5 
5(t 13.8573 5774.1 
3600 13.stC2 47159.9 
370e 13.8629 8546.1 
 8( 0 3.ff53 932.5 
39 O 13.8676 51319.2 
00C 3.8697 27C6.0 
1(0 3.8 17 4093.1 
4200 13.8735 55480.4 
43CO 13.8752 68t7.8 
4(C 3.8168 8255.4 
45(C 13.8783 9643.2 
~6C0 3.8797 1031.1 
47 C 13.8EI0 62419.1 
8(C 3.8822 38C7.3 
900 3.8834 5195.6 
0(0 13.8E45 65E4.( 
51(0 13.8855 67972.5 
52 C 3.8864 9361.1 
53CO 3.8E74 0749.7 
4(C 13.Ee82 2138.5 
5CO 3.8E90 3527.~ 
560C 3. 8n 4916.3 
57CC 13.8~(5 763C5.3 
58CO 13.8912 7694.4 
59CO 3.8919 79083.6 
60(C 13.8925 80472.8 
T BLE + I. - ontinued. T ERMODYNAMIC OPERTIES 
( ) FCI ( as); olecular eight, .277 
r ation f  a i d 
ST' -(Ff-HO
" 
HO T, r rence l nts 
l/mole O  l/mole l/mole ("'HPlr, l l  r 
l/male 
------- 0 59.1 - 7 15.9 -------
~3.3474 32.3 9156.7 7 14.9 71.4423 
S.518C l 203.4 825E.9 - 7309.S .8975 
~.5691 6253.6 17259.6 17259.6 .0991 
.6 53 lU71.3 - 7239.8 - 1259.1 .7497 
H. 32S 900.4 6126.3 1271.8 4.6788 
S.469S 9719.4 4943.5 - 7327.7 .2325 
1.7156 781.4 3711.1 14C6.4 0.5nc 
73.66S2 4052.8 24 3.4 7503.1 .5672 
5.3957 507.7 150.2 7615.7 .5403 
76.9407 9125.9 9 38.4 7747.4 .1827 
8. 376 6890.9 - 8512.5 7897.2 9.2931 
9.6114 789.3 7175.8 8066.4 .7440 
.78H 8C9.7 - 583C.9 8255. C .4500 
1.8634 942.7 479.3 8460.4 .3524 
62.869C 9179.9 3122.4 8679.9 4.4089 
63.8C81 7514.3 1761.2 8910.6 .5889 
4.6889 5 39.6 0~96.5 9 51.1 2.8694 
85.5181 450.3 9C2E.7 79400.3 . 324 
6.3013 3C41.6 - 7658.5 96 7.5 . 645 
7.0432 17C9.2 6286.1 9 2.2 .1547 
7.7481 0449.1 4912.0 0193.4 0.6943 
8.4193 9257.7 3536.2 0470.9 .2763 
9. 60( 168131.9 2159.1 0753.9 .8 49 
9.6726 7068.8 07 0.8 1042.2 .5456 
C.2597 8 0 5.6 9401.5 685.5 .2057 
9C.8231 95119.9 80 1.2 6984.6 . 895 
1.3648 04229.5 640.1 7284.6 .596~ 
1. 863 13392.2 5258.3 7 85.7 .3244 
n. 89C 2 06.1 3875.9 7 88.0 .C 07 
2.8744 31869.4 2492.8 8 91.3 .8 38 
9 .343~ 41180.4 109.3 84S5.9 .6117 
3. "72 5C537.6 397 5.2 8Cl.7 .4036 
4.2368 59 39.4 834C.7 9108.7 .2074 
4. 630 69384.5 36955.8 94 7.1 .0229 
5.0765 78871.6 570.6 9726.7 .8 84 
5.4781 8399.4 34185.0 9 037.7 .6832 
5. 685 97966.8 2799.2 0350.1 .5268 
6.2483 C 572.8 1413.0 0663.8 .3785 
6.6 81 17216.2 026.6 C978.9 .2 73 
6.n82 26896.1 28639.9 1295.4 .1029 
7.329~ 36611.5 27253.1 1613.3 .9747 
7.6719 4 3 1.6 258t6.0 1932.6 .8 25 
E.C(62 56145.6 -2 4 8.7 253.4 .7355 
8.3327 659 2.6 23C91.3 2 75.6 .6236 
8.6517 75811.9 21 03.7 -92899.3 .5166 
8.9635 85692.7 0315.9 -93224.4 .4140 
9.2686 95604.4 18928.0 355C.9 .3154 
9.5671 405546.2 7540.0 -93879.0 . 205 
9.8593 15517.6 16 51.8 4208.5 .1294 
lCC.1456 425517.9 -14763.5 4539.5 .0418 
l C.4261 435546.5 -1 375.1 4872.0 .9572 
0 .7Cll 45602.9 1986.6 -95206.C .8759 
10(.9707 4 5686.5 -10598.0 5 1.4 .7972 
101.2352 465796.9 -92C9.4 95 78.~ .7213 
1(1. 94E 475933.4 -7820.6 -96216.9 .6480 
l l.7496 486095.7 -6431.7 6556.9 . ~770 
(1. 999 496283.2 -5C42.8 96 98.~ .~C84 
10 .245E 06495.5 3653.8 -972 1.4 . 421 
02.4874 lt732.2 - 264.7 -97 85.9 .3776 
[(2.7248 269 2.9 -87 .5 -97931.9 .3152 
1(2.9583 3 277.0 513.7 8279.5 .2546 
11  
F ation f  




- 82 0.0 --------
- 58917.8 ~6.2357 
- 59542.9 3.0453 
- 6 068.4 9.6001 
- 6 077.5 8. 245 
- 60531.5 1.0217 
- 60918.6 2.5334 
- 61 52.4 .5147 
- 61544.5 .9135 
- 61803.9 .7019 
- 62037.7 .7519 
62251.2 .3866 
62448.5 .1744 
- 62632.6 .8279 
628 6.0 .1475 




635 4.6 .8590 
63701.6 .1744 
6 835.1 .6574 
63965.8 .2843 
64093.8 .0 53 
64219.6 .8945 
6 343.3 .8482 
64465.2 . 851 




6 053.6 .0280 
65168.0 .4 50 
65281.6 .8207 











6607.8 . 86 
6717.6 .5743 
- 6827.6 .2926 
6938.0 .0229 
- 67048.8 - .2358 
67160.1 .4640 








68199.2 . 362 
68320.5 .5076 
68443.3 .6732 
aA change in phase af an a signed ref rence element as curred etween this temperature and the pr ceding temperature. elting point f 
B, 2 130 K. 
118
TABLE IIl. - Continued. THERMODYNAMIC PROPERTIES



























































































































































































































































































































































































































































































































































































OA change in phase of on assigned reference element has occurred between this temperature and the preceding temperature Melting point of
B, 2313 ° K.
118 
T BLE I I. - ontinued. T ERMODYNAMIC P OPERTIES 
( )  ( s); olecular eight, 1 .828 
F rmation f m a signed rmation f m 
T, Cp, Hr -HO' ST' -(Ff-HO
" 
Hr , r f r nce el ments g seous atoms 
K c l/mole o  col/mole c l/mole o  oal/male c l/mole (l:::.Hfl(, loglo K( l:::.Hf, 
col/male col/mole 
c ------ 0 ------- C 4905.5 1 6209.1 ------- -69 0·.0 
lC e 6.9U6 6E4.4 33.4382 59.4 589.9 6507.9 4 .9907 -6 537.3 
2CC 6.9655 13EO.7 38.2647 6272.2 1 6286.2 1 6823.C - 2.5348 -6 835.9 
2se.15 6.9743 20<:4.7 .0471 1(173.5 1 697C .2 1 6970.2 0.4837 -70 27.5 
3ce 10.9746 2077.10 41.0902 l 249.5 1 6983.1 6971.9 9.9552 -7 3.0 
4CC 7.C 139 2776.6 43.IOlC 463.7 7682.2 6997.2 - 8.6499 - 0427.8 
5CC 7.1C81 82.3 4.6751 855.3 1 8387.8 6944.5 5.868C 0715.9 
6CC 7.2515 .9 45.9832 390.0 9105.5 6851.2 7.3519 0992.0 
7CO 7.4220 4933 .5 47.11310 e046.1 9839.0 6733.6 - 1.2744 - 1 52.1 
800 7.5990 5684.5 48.1162 808.5 0590.1 600.9 6.7216 1 94.7 
900 7.7C95 6453.0 49.0212 66.1 1 1358.6 6452.9 3.1844 1719.9 
10CC 7.9269 7238.C 49.8481 42610.1 2143.5 6291.8 0.3583 1928.6 
1100 8.01088 8C37.9 50.6104 7633.5 29 3.4 6116.5 8.0497 2122.3 
12CO 8.1954 8851.2 51.3180 2730.4 23756.8 15926.4 6.1288 2302.6 
13CC 8.3C76 9676.5 1.9785 7895.6 4582.0 5723.5 4.5060 2471.0 
14CO 8.4C72 10512.3 52.5979 3124.7 5417.9 509.8 3.ll80 2628.8 
15CO 8.49510 11357.10 3.18lC 8413.9 26263.1 15287.4 1.9170 - 2 17.2 
16CC 8.5744 12211.1 53.73lE 3759.8 271lC.7 15057.4 0. 681 - 2917.3 
17CO 8.6451 13012.2 .2538 19159.3 121971.7 14820.9 .9446 - 3049.9 
1800 8.7C87 13939.9 54.1498 46C9.1 2 845.5 14578.4 .1254 3175.8 
19CC 8. 1C 104 14813.1 55.2222 01C8.5 29719.3 14329.6 .3 39 3295.6 
zeco 8.8189 15693.C 55.6732 5653.4 lJ 598.6 14075.5 .7372 3410.0 
21CC 8.8fl1 16511.4 6.1041 01 42.5 31482.9 13816.5 1.1443 73519.2 
ncc 8.9115 114106.3 510.5182 106873.8 32371.9 13553.3 .6067 3623.9 
noo 8.9526 359.5 6.9153 12 45.6 3265.! 132 5.8 . 166 73724.3 
a 2400 8.9908 19256.7 1.2971 18256.3 34162.3 076 4.6 .6873 3820.8 
25CO 9.0207 20157.6 57.6649 24004.5 35063.2 07388.9 .2955 3913.5 
260C 9.0604 21062.0 58.0196 29188.9 35961.5 07113.3 .9349 4002.8 
270C 9.0922 1 69.6 8.3621 356C8.1 36875.2 06 38.1 .6018 40 8.8 
28C( 9.1224 22880.4 8.6933 41460.9 3 185.9 106562.8 .2935 4 1.7 
29(0 ~.1511 23194.1 9.0139 413 6.4 38699.6 06287.7 . 70 4251.7 
300C 9.1185 4710.6 9.3246 53263.4 39 6.1 06012.6 .7 04 4328.9 
31C( .2(49 251029.1 9.626C 5~211.0 40 5.3 05137.2 .4915 74403.5 
32CO g.23C2 65 1.5 9.n81 65188.3 41457.0 05461.8 .2591 74475.5 
330C 9.2546 27415.1 60.2C31 7 194.4 42381.3 051 6.8 .0409 7 545.1 
3400 9.2782 84C2.4 C.4791 17228.1 43301.9 04911. C .8 63 74612.3 
35CC 9.3C11 29331.4 60.749C 83290.1 4236.9 04634.7 .6441 -74617.3 
3CCO 9.3233 30262.6 1.0113 89378.2 45168.1 104358.9 .4 26 -7 740.2 
370C 9.345C 196.C 1.2671 Ig5492.2 46 01.5 04083.1 .2916 148 1.0 
38CC 9.31061 2 31.5 1.516t 01631.4 47037.1 03806.2 .1300 74859.9 
39CO 9.3E67 33C<:9.2 61.7601 01795.3 4"1g14.7 0 5 0.3 1.9774 4916.8 
400C .4C70 4008.9 1.9980 13gS3.3 48~14 .4 03253.6 1.8324 4912.0 
4l C 9.4<108 34~50.6 2.2306 20194.7 49856.1 02977.4 -1.6951 -75025.5 
42CO 9.4462 5894.2 2.458( 264 9.2 50199.8 02700.5 -1.5644 75071.3 
4300 9.4f54 36839.8 2.680, 32686.2 51145.3 0 423.7 . 04 75127.6 
44(C 9.4E42 31781.3 2. 983 38965.1 52692.8 02146.2 -1.3222 7~176.4 
4500 9.5C28 38136.6 3. 1lC 45265.7 53642.2 101869.4 -1.2095 -75223.8 
46CC 9.5211 396 1.8 3.3207 51587.3 54593.4 01592 .0 -1.1022 -75210.0 
47(0 9.5~91 4C640.8 63.52510 51929.7 1~55 6.4 0 314.4 -0. 998 - 5314.9 
'o8CC <;.5570 1 95.1 3.1261 64292.3 56501.2 01036.2 -0.9011 -7 358.8 
4900 9.5141 2552.2 3.9239 210674.9 51457.8 0151.9 -0.807S -7~'o01.6 
5000 9.5921 43510.6 64.1175 1 071.0 584 6.1 1 0480.1 -0.7183 75443.5 
5100 g.6(94 4441C.7 64.3C7C 83498.3 59316.2 201.8 -0.6321 -75 84.6 
520C 9.10266 5432.5 6 . 944 289938.4 100338.0 923.5 -0.5498 -75524.9 
5300 9.6436 46396.C 64.6179 96397.0 61301.5 9644.8 -0.4709 -75564.6 
54CC ~.tCC5 413Cl.2 64. 583 02873.9 62266.1 9366.1 -0.3946 -75603.7 
550C 9.6712 48328.1 65.0358 093 8.6 6 233.6 9081.1 -0.3218 -75642.4 
56CC 9.6~38 49296.6 65.2103 15880.9 64202.2 e8.3 -0.2515 -75680.7 
51 CO ~.11C4 502106.8 65.382C 2410.6 65112.4 8529.7 -0.1838 -75718.8 
58CO 9.1<108 51238.1 6 .55lC 2E951.2 1 6144.2 98250.7 -0.1190 ~ 56.7 
5900 9.1431 52212.2 65.1174 3552C.7 lC7117.7 9 971.5 -0.0562 - 5794~5 
60CC 9.7593 53187.3 65.8813 342100.6 168092.8 97692.7 .0041 -75832.3 
aA change in phase of an assigned r f r nce element has o curred between this temperature and the pr ceding temperature. elling oint of 
B, 2313° K. 

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES



























































































































































































































































































































































































































































































































































































°A change in phase of on assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
B, 2BIB = K.
T, p, H'f-HO' 
o  col/mole O  col/ ole 
C ------ 0 
1( 0 7.9516 794.9 
20e 8.1588 1597.0 
298.1'> 8.6573 2420.9 
3CC s.ueo 37.C 
4C( 9.3(45 33 34.7 
5C 0 10.C477 43Cl.5 
6CC 10.8UC 5346.6 
7CO 1l.6984 6 74.7 
ecc 12.5C96 7685.5 
9CC 13.2£ 76 8974.9 
lCCO 13.9576 10336.7 
llCO 14.5751 11764.0 
12(0 15.1219 13249.4 
l3CC 15.6(33 14H6.2 
14C C 16.0,57 6368.1 
150C 16.3961 17989.6 
16CO H.7HO 9t45.8 
l7CO 17.0066 21332.5 
leCC 17.2582 3046.C 
19CC 17.4fC3 24H3.1 
2CCC 17.6771 26541.2 
21ce 17.8519 28317.8 
22CC 18.0(77 0 10.9 
2300 18.1470 31918.8 
a2Ace 18.2719 3739.9 
25e( 18.3E43 572.8 
2HC 18.4856 7416.4 
2700 18.5173 39U9.6 
28ce 8. 604 131.5 
29CO 18. n60 43001.4 
3000 18.8050 44878.5 
31(0 18.El8C 6762.2 
32CO 18.9257 4S651.9 
3300 8.9187 0547.2 
4(( 19.0275 52447.5 
35CC 9.0124 4352.6 
3HC 19.1139 6261.9 
37CO 19.1524 8175.2 
38(C 19.IE80 60092.3 
39CC 19.2211 2012.8 
4CC( 19.2519 63936.4 
41CC 9.2Ee5 65863.1 
4200 19.3C73 67792.5 
43CO 9.3 23 9724.5 
44CC 19.3557 71658.<; 
'·500 19.3777 3 95.6 
4600 19.3982 75534.4 
47CO 19.4176 77475.2 
48CO 19.4358 79417.8 
49CO 19.4529 81362.3 
50 CO 19.4691 308.4 
51CO 19.4843 85256.1 
520C 19.4987 872C5.2 
53CO 19.5124 89155.8 
54CO 19.5253 1(7.7 
55CO 19.5375 93060.8 
560C 19.5491 95015.2 
57CC 19.5£(1 9697C.6 
580C 19.5705 98927.2 
59CC 19.5E05 1 C884.7 
6CCC 19.59CO 102843.2 
T BLE I I. - Continued. T RMODYNAMIC P PERTIES 
( ) B 3 ( as); olecular eight, 13.844 
ation fr  as i d 
ST' -(Ff-HO l , HO T' r nce l ents 
c l/ ale o  l/mole c l/ ale (fc,Hflf, loglo f 
col/mole 
-_._----  1 579.1 1 9C6.5 -------
3 .9836 03.4 374.0 1 56.9 0.7024 
41.5355 1C.l 176.1 374.9 - .4791 
44.88C6 (960.2 (OC.0 00.0 - .9224 
4 .9342 1 04 .3 016.0 1 92.0 - 3.8415 
47.5123 67C.3 913.7 521.4 0.6041 
49.6667 531.9 8C.5 031.4 .7143 
51.5699 595.3 C925.7 565.5 .4896 
5 .3073 840.3 2053.8 140.3 .6 83 
4.9228 252.7 3264.5 761.7 - .0159 
56. 440 6 821.7 53.9 423.4 .5422 
7.8748 7538.1 5915.8 5121.1 .1 07 
59.2346 394.1 7343.0 846.7 .8734 
.5268 93 2.8 828.4 593.1 - .6297 
61.7566 65497.4 0365.2 4355.9 .4265 
2.9287 732.1 1947.1 132.2 .2563 
64.0473 SC81.4 3568.6 918.9 . 01 
5. 61 4539.9 5 24.8 3714.2 .9839 
66.1385 91103.1 6911.5 516.2 .8745 
. 179 766.2 8625.0 323.4 . 786 
68.0571 4 25.3 0362.2 3131.6 .6 39 
68.9588 1376.4 2120.2 2941.1 .6192 
69.8256 8315.9 3896.9 2750.7 . 522 
0.6597 53 0.4 5690.0 560.2 .4927 
71.4633 2446.8 7497.9 2368.0 .4 83 
72.2383 39632.1 9318.9 824.2 .4087 
2.9865 4t893.6 151.8 627.3 .3840 
3.7096 54228.6 2 95.4 43 .1 .3622 
74.4090 61634.7 4848.6 235.7 3.3422 
5.0861 69109.6 6710.6 039.6 .3248 
15.7423 76651.2 858C.5 84 .3 3.3088 
76.3787 84257.4 0451.6 645.4 .2941 
6.9963 91926.3 2341.3 45.6 3.2810 
77 .5963 9 56.1 4231.0 243.6 3. 2695 
8.1795 07445.0 6126.3 04 .1 3.2586 
78.7468 15291.5 8C26.6 834.1 3.2491 
19.299( 231 3.9 931.6 623.4 3.2406 
9.8369 31150.8 Ie41.0 411.9 .2324 
0.3611 39160.8 3754.3 197.5 3. 254 
8C.8723 47 22 .6 5671.3 976.9 .2190 
81.3712 5334.9 7591.8 756.8 -3.2139 
1. 582 63496.4 79 15.5 531.4 -3. 082 
2. 339 71706.1 1442.1 304.4 3.2041 
82.798<; 79962.8 371.5 072.1 -3.1994 
3.2 35 8265.5 5 C3.5 837.0 -3.1<]60 
83.6982 296613.2 7237.9 2596.5 -3.1 29 
4.1334 05004.9 89174.6 2354.7 -3.1902 
84.5596 1 439.6 113.4 2lC7 .6 -3.188C 
4.9769 2 916.5 3C54.2 856.6 -3.1861 
5.3859 30434.7 49 6.9 600.3 3.1842 
5.7869 38993.4 6941.3 134C.2 3.1830 
6.1800 41591.8 9 887.5 077.9 -3.1821 
6. 657 562 9.2 lC0835.1 810.3 .1810 
86.9442 649C4.7 l 2784.3 539.2 -3.1806 
87.3158 373617.8 lC4134.9 263.1 -3.1 08 
7.6806 382367.7 106686.7 -1 .6 -3.1800 
EE.C39( 391153.7 l 8639.9 -301.2 -3.1805 
8.3911 3 9975.3 10594.2 -589.0 -3.1807 
8.1373 08831.7 12549.7 - 80.1 -3. 811 
9.0775 417722.5 145(6.2 - 175.9 -3.1821 
89.4122 426647.0 1 463.8 -1476.4 -3.1826 
89.7413 435604.8 18422.3 -1779.8 -3. 841 
1  
ation fr  
ga s at s 
b. r  lag lo K 
c l/ ole 
- 69159.5 --------
- 70 79.9 8.8400 
- 72166.3 2 2.2385 
- 73 93.2 1 4.1597 
- 7 314.0 2.9244 
- 403.8 1 3.0588 
- 5 24.3 1 3.0220, 
- 76366.5 .9261 
- 7225.7 .5243 
- 78002.3 .6908 
- 78700.2 . 423 
- 79325.6 .4674 
79885.7 .9125 
- 80387.5 .2146 
80838.0 .3436 
812 3.4 .9689 
81609.2 .0403 
81940.2 .4745 
82240.8 .2 80 
82514.6 .1913 
82764.7 .3853 
829 3.9 .7584 
- 83204.5 .2854 
83398.6 . 453 
83578.0 . 209 
83744.2 .5979 
83898.6 .5641 
8 042.3 .6093 
84176.4 .7249 
84301.7 2.9032 
844 9.1 .1379 

















-285 740. ~f 
-6.0893 
285790.3 .3661 
-2 5838.9 -6.6311 
-2 5886.7 -6.8867 









- 86 53.7 -8. 709 
aA change in phase of an assigned ref r nce element has o curred between this temperature and the pr ceding temperature. elting point of 
B, 2313° K. 
120
TABLE Ill. - Continued. THERMODYNAMIC PROP_TIES

































































°Achonge in phase of an






























































































































































































































































































































































































































































































































ossigned reference element hos occurred between this temperoture and the preceding temperoture Melting point of
120 
BLE III. - ontinued. T ERMODYNAMIC P OP RTIES 
( ) E  ( as); olecular eight, 24.828 
F r ation fr  ass i  ation fr  
T, Cp, Hf-Ho' Sr, -(Fr-Hol, HO T, re nce el nts ga  at s 
o  col/mole OK col/mole col/mole o  col/ ole ol/ ole (/::'Hflr, lo l  r /::,Hr , 
c l/mole co /m e 
C ------ 0 -------  1 2732.4 1 4060.2 ------- 23 0.0 
lCe 6.9~1l 6~4.0 43.0957 3615.5 3426.4 401.3 - 32.1981 - 2627.7 
2ee . <) f36 8 .9 .9189 "193.9 1 4122.3 4669.5 6 .3610 - 926.7 
298.15 7.C369 2076.0 50.7093 042.9 4 08.4 4 08.4 107.6982 3216.2 
30C 7.03<;4 20E9.1 50.752E 13136.8 4821.4 48 0.1 - 06.9986 3221.5 
40C 7.2325 C1.9 .8C20 E319.0 534.2 4847.9 8.8015 3502.6 
500 7.4E25 3537.4 54.4424 683.8 1 6269.8 4823.1 1.8824 3760.7 
HO 7.7,78 4298.2 55.8281 199.0 1 7 30.5 4766.3 - 0.6058 3993.7 
7CO 7.9421 5081.9 7.0365 843.6 1 7814.3 4 86.5 - 2. 45 - 4203.6 
8CO 8.1203 5885.4 8.1090 4C601.9 8617.7 4587.3 6.5199 4 3.9 
<;CC 8.2661 6704.9 59.0742 46461.8 9437.3 466.3 1.8294 4568.0 
lOCO 8.3E51 7537.7 9.9514 413.8 [ 270.1 4324.9 - 8. 802 4128.9 
11 00 . 827 83€l.2 60.7554 58449.7 113.6 54162.3 5.0157 4879.0 
1200 8.5636 3.7 1.4910 4562.8 1 1966.1 3 79.0 - 2. 648 - 5 0.2 
i300 8.6~13 10093.5 2.1852 747.3 62825.9 3778.0 - 0.3 90 - 5154.0 
1400 . E86 <)5<).6 2.8270 98.3 10692 .0 3562.3 8.4639 5281.6 
1500 8.7376 11831.0 3.4 82 311.3 4563.3 335.2 6.8610 5403.8 
16CO 8.7EOI 7C6.9 3. 935 9H2.7 654 9.3 3098.2 5.4 17 521.5 
17CC 8.8172 13586.8 .526<; 6109.0 6319.2 52852.9 4. 426 56 5.3 
leGC 8.8500 14470.2 65.03lE 2587.1 67 02.6 26 0.0 3. 518 - 5745.6 
190C 8.87<;3 15356.7 5.5 l1 09114.5 68C89.1 2340.5 2.1775 5852.7 
20CO 8. <)C 56 16245.9 65.9673 15688.6 [ 8978.3 52075.2 1.3021 - 5957.2 
2lCC 8.9295 17137.1 6.4024 2307.2 69870.1 1804.8 0.51l5 6059.2 
22CC . <; 514 8031.8 6.8183 28968.4 70164.2 51529.9 .7942 6159.0 
2300 8.<)715 18927.9 7.2166 35670.3 71660.3 51251.1 .1402 6256.8 
a 2400 8.9902 19826.0 61.5989 42411.2 72558.4 45618.5 .5605 6352.9 
25CO 9.0077 20725.9 fl. 62 49189.6 73458.3 45331.1 .0306 64 7.4 
2600 9.02~1 21627.5 8.3198 560 4.0 74359.9 450 5.4 .5 24 6540.6 
2700 9.0~96 2530.1 8. 607 62853.1 75263.1 4759.6 .0913 632.6 
2800 9.0544 23435.4 68.9897 69735.7 76161.8 14.3 .6733 - 6723.8 
2900 .0t85 4341.6 9.3077 76650.7 17014.0 4189.6 . 848 6814.2 
3000 9.0820 5249.1 9.6153 835 6.9 117981.5 43905.4 .9231 - 6904.1 
31ce 9.0951 6158.0 t .9134 90573.4 78890.4 43621.7 .5851 6993.7 
32UC 9.1(78 27068.1 70.202~ 9 579.3 79800.5 4 338.6 .2692 - 7083.3 
3300 .1203 7 79.5 0.4826 04613.6 80711.9 43056.1 .9726 7173.1 
34CO 9.1324 28892.2 0.1552 1615.6 81624.5 427 4.1 .6943 7263.3 
3500 9.1445 98(6.0 11. 201 18764.4 82538.4 42492.8 .4325 7354.2 
3600 9.1564 30721.1 71.2779 25879.4 83453.4 42 2.1 .1855 - 7446.1 
3700 .1683 1637.3 1.5289 3019.8 84369.7 41932.0 .9523 7539.1 
380e 9.lEOI 32554.7 1.173t 40185.0 85281.1 41652.6 .7319 7633.5 
3900 . nl 3473.3 2.0122 4 374.3 86205.7 41374.0 .5233 729.6 
40(C 9.2041 34 93.1 2.2451 54587.2 87125.5 41096.0 .3254 7827.6 
4100 .2163 353 4.1 2.4725 61823.1 804t.5 40818.9 .1376 7927.7 
42(0 9.2286 36236.4 72.6947 69081.5 8968.8 40542.5 ~2. 591 8 30.2 
430( 9.2412 31159.9 2.912( 7 361.9 8 892.3 4C267.0 .7893 81 5.3 
44(( 9.2540 8084.6 3.1246 83663.8 90811.0 3 992.3 -2.6273 8243.3 
4500 9.U12 39010.1 3.3328 90986.7 91743.1 39718.6 -2.4729 - 8354.2 
4HC 9.2806 3 938.1 3.5366 98330.2 92670.5 139445.8 -2.3255 8468.4 
4700 9.2943 0866.8 13.7 63 056 3.9 93599.2 39174.0 -2.1849 -9 586.0 
480C 9.3084 1 97.0 3.9321 13077.3 94529.3 38903.3 .0502 -98 01.2 . 
490C 9.3229 42728.5 4.1 42 20480.2 95460.9 38633.7 .9211 - 832.1 
5CCC 9.3378 43661.6 14.3127 327902.0 963 3.9 138365.2 -1. 977 - 8961.0 
51ce 9. 3!; 30 4596.1 4.4978 35342.6 97328.5 38097.8 -1.6191 - 90 3.9 
52CO 9.3t86 4 532.2 4.6796 4<'801.5 982 4.6 37831.7 -1. 655 - 9230.9 
5300 9.3847 464t9.8 74.8582 50278.4 9202.2 137566.9 -1.4563 - 9 72.3 
5400 9.4012 7409.1 5.0337 5 773.0 200141.5 1 7 03.3 -1.3513 - 95 8.1 
55CC 9.4180 48350.1 5.2064 65285.1 201082.5 31041.1 -1.2505 - 9668.3 
56CO 9.4~53 49 92.7 75.3762 12814.2 2 025.1 136780.3 -1.1533 - 98 3.2 
5700 9.4530 50237.2 7 .5434 380360.2 202969.5 36520.9 -1.0596 - 9982.7 
5800 9.4711 183.4 75.7C80 81922.8 2C3915.7 13 263.0 -0. 695 -100146.9 
59(0 9.4896 52131.4 75.8700 95501.7 204863.8 36006.5 -0.8826 -100315.8 
ceo C 9.5(84 53081.3 It.0297 4 3096.7 205813.7 13 751.6 -0.7987 -100489.6 
aA change in phase of an assigned r fer nce element has occurred between this temperature and the pr ceding temperature. elting point of 
































































































































UAchange in phase of an
Be, 1560 ° K.
TABLE III.- Continued. THERMODYNAMIC PROPERTIES


































































































































































































































































































































































































































































































































T BLE I I. - Continued. T RMODYNAMIC P PERTIES 
( ) B F2 (g s); molecular weight, 4 .013 
F rmation fr m a s igned F rmation fr m 
T, Cp, Hr-Ho , Sr' -(Ff-Ha l , Hr , r f r nce e ments gaseous atoms 
o  col/mole oK col/mole col/mole O  col/mole c l/mole (t:,Hflf, loglO Kf t:,HT, 
l/mole c l/mole 
a ------ 0 -------  - 93444.9 - 90866.6 ------- - 04464.1 
100 6.9713 695.7 44.0349 07.8 - 92749.2 - 90875.5 7.8393 - 05262.3 
200 7.7105 1419.3 4 .0218 85.1 - 9 025.7 - 90991.6 9.2335 - 06087.1 
298.15 9.1338 2244.9 52.3617 1 366.7 - 91200.0 - 91200.0 1 0.50010 - 06816.3 
300 9.1605 2261.9 .4183 1 10 3.6 - 9ll83.1 - 91204.0 1 9. 361 - 06828.7 
400 10.4603 3245.4 5 .2388 1 850.1 - 90199.5 - 91429.1 4.7960 - 07422.2 
500 1l.4538 4343.6 57.6851 499.0 89 01.4 - 91638.4 .8679 - 07885.1 
600 12.1896 5527.6 59.8418 377.5 - 87917.4 - 91 28.1 9.90ll - 08247.7 
700 12.7343 6775.1 6 . {>38 459.6 8 669.8 - 92002.8 .9154 - 08 35.5 
800 13.1416 8069.9 6 .4921 723.8 - 85375.1 - 92167.9 2. 194 08767.6 
900 13.4505 9400.2 65.0586 152.6 8 044.8 - 9 329.9 6.5842 - 08957.7 
1000 13.6885 10757.6 66.4886 5731.0 82687.3 - 92 94.8 .9122 - 09115.7 
1100 13.8747 12136.2 67.8024 46.5 81308.8 92667.3 .0862 - 09248.8 
1200 14.0226 35 1.3 9.0162 288.2 79913.6 192850.6 4.8950 09362.2 
1300 14.1417 14939.7 0.1435 6246.8 78505.2 193047.3 .1920 - 09459.9 
1400 14.2388 16358.9 71.1952 314.3 7 86.0 193259.3 9.8726 - 09544.8 
1500 14.3188 17786.9 2.1804 483.6 - 7 658.0 93488.2 .8603 - 09619.3 
01600 14.3855 19222.2 73.1067 7 8.4 710222.7 97232.3 6.0851 - 09685.1 
1700 14.4416 20663.7 3.9805 05103.2 2781.3 97426.1 4.4997 - 09743.6 
1800 14.4892 22110.3 74.8074 ll 543.0 71334.7 97617.8 3. 890 - 0 796.0 
1900 14.5300 23561.3 5.5919 2 063.3 69883.6 19 807.9 1.8257 098H.1 
2000 14.5651 25016.1 76.3381 27660.1 68428.9 97996.9 0. 876 - 09885.8 
2100 14.5955 26474.2 7 .0495 35329.7 6970.8 9 185.2 9.6567 309924.6 
2200 14.6221 27935.1 77.7291 43068.9 165509.9 198373.2 8.7188 -309960.1 
2300 14.6454 9398.5 8.3796 50874.6 -164046.5 198561.2 7 .8 16 309992.8 
2400 14.6659 30864.0 79.0033 58743.9 162580.9 98749.3 7.0752 310 23.0 
2500 14.6841 32331.6 79.6024 6674.4 6 113.4 1 8937.7 6.3510 310051.2 
2600 14.7004 33800.8 80.1786 74663.7 59644.1 9126.7 5.6819 -310077.8 
2700 14.7149 5271.6 0.7337 82709.5 1 8173.4 199316.4 5.0616 -310103.1 
2800 14.7279 36743.7 1.2691 9 809.7 156701.2 199506.9 ."852 3 0127." 
2900 14.7397 38217 .1 1.7861 98962.7 155227.8 698.4 3. 479 -3 0151.2 
3000 14.7503 9691.6 2.2860 07166.4 15 753.3 90.8 3.4460 10174'.9 
3100 14.7599 ll67.1 2.7698 15419.3 152277.8 2 0084.3 2.9761 3 0198.9 
3200 14.7686 42643.6 83.2386 23719.9 150801.4 200279.1 2.5352 310223.6 
3300 14.7766 44120.8 3.6932 32066.6 149324.1 200475.0 2.1205 - 10249.4 
3400 14.7839 45598.9 4.1344 40458.1 147846.1 200672.2 1.7298 310277.0 
3500 14.7906 47077.6 84.5630 48893.0 146 67.3 20 70.8 1.3610 -310306.8 
3600 14.7968 48557.0 4.9798 5 70.3 4887.9 2 1070.8 1.0126 -310339.2 
3700 14.8025 037.0 5. 853 65888.6 1 3408.0 01 72.2 0.6824 -310375.0 
3800 14.8077 1517.5 5.7801 7 447.0 141927.5 201475.1 0.3694 -310414.5 
3900 14.8126 52998.5 86.1648 83044.3 1 0446.5 201679.4 0.0722 - 10458.4 
4000 14.8170 5 480.0 6.5399 291 79.6 138965.0 -201885.3 .7896 -310507.2 
4100 14.8212 55961.9 86.9058 3 0352.0 -137483.1 -2 092.8 .5204 -310561.5 
4200 14.8251 57 44.2 7.2630 3 9060.5 136000.7 202301.8 .2639 -310621.8 
4300 14.8287 58926.9 7.6119 317804.3 -134518.0 -20 512.5 .0188 -310688.8 
4400 14.8321 6 409.9 7. 529 326582.6 133 35.0 -202724.7 8.7849 -310762.8 
4500 14.8352 61893.3 8. 862 5394.6 - 3 551.6 -202938.6 8.5610 -310844.4 
4600 14.8382 377.0 8.6123 4239.6 -130068.0 -20315".1 .3467 -310934.1 
4700 14.8410 64860.9 88.9314 353116.9 -128584.0 -203311.4 8.1412 -311032.4 
4800 14.8436 66345.2 9.2439 36 025.7 -127099.8 -203590.3 7.9440 -3 1139.7 
4900 14.8460 67829.7 9.5500 370965.4 -12 615.3 03810.9 .7548 -3 1256.4 
5000 14.8483 69314.4 89.8500 379935.5 -124130.6 -204033.2 7.5728 -311382.8 
5100 14.8505 70799.3 90.1440 3 8935.2 -122645.6 -204257.2 7.3979 -3 519.'0 
5200 14.8525 7 284.5 90. 324 3 7964.1 - 21160.5 -204483.0 7.2295 -311666.3 
5300 14.8544 73769.8 90.1153 4 7021.5 - 19615.1 -204710.5 7.0673 -311823.9 
5400 14.8563 75255.3 90.9930 4 6107.0 - 8189.6 -204939.7 6.9108 -311992.4 
5500 14.8580 76741.1 91.2656 4 5219.9 - 16103.9 -205170.7 6.7599 -312171.9 
5600 14.8596 78226.9 91.5334 4 4359.9 -1 5218.0 -2 5403.5 .6142 -31 362.6 
5700 14.8612 79713.0 91.7964 43526.5 -113732.0 -205638.1 6.4736 -312564.7 
5800 14.8627 81199.2 92.0549 452719.1 -112245.8 -205874.4 6.3376 -312718.1 
5900 14.8641 82685.5 92.3090 461937.3 -110759.4 -206112.5 6.2061 - 13002.9 
6000 14.8654 84172.0 92.5588 471180.7 -109273.0 -206352.4 6.0788 - 13239.1 
aA change in phase of on assigned reference element has occurred between this temperature and the pr ceding temperature. Melting point of 

































































TABLE III.- Continued. THERMODYNAMIC PROPERTIES
































































OA change in phase of an
































































































































































































































































































































































































































































assiqlned reference element has occurred between this temperature and the preceding temperature Melting point of
T, Cpo f O' 
o  col/mole OK col/ ole 
a ------  
100 6.9575 4.2 
200 6.9801 1390.5 
98.15 .1397 082.1 
300 7.1443 95.3 
0 .4310 823.6 
500 7.7262 581.7 
0 1.9775 367.3 
100 8.1776 11 .5 
800 8.3342 01.4 
0 .4571 841.i 
1000 8.5546 6 1.9 
100 . 31 51.4 
1200 8.6973 9418.1 
3 0 .7507 0290.6 
1400 8.7958 167.9 
1500 8.8344 12049.5 
a1600 8.8680 2934.7 
1100 .8974 3823.0 
8 0 .9237 4114.0 
1900 8.9472 5601.6 
2000 .9 86 6503.4 
2100 8.9883 17401.3 
2200 9.0064 83 1.0 
2300 9.0233 19 02.5 
2400 9.0391 20105.6 
2500 9.0540 1 10.3 
600 .0682 1916.4 
2100 9.0817 2823.9 
800 .0946 3732.1 
2900 9.1010 4642.8 
3000 9.1191 25554.1 
3100 9.1301 64 6.6 
3200 9.1421 7380.2 
300 .1532 8295.0 
3400 9.1641 9210.9 
3500 .1149 0127.8 
3600 9.1855 1045.9 
700 .1961 1964.9 
3800 9.2066 2885.1 
3900 9.2171 3806.3 
00 .2276 4128.5 
4100 .2383 5651.8 
200 .2490 6576.2 
4300 9.2599 7501.6 
4400 .2110 8428.1 
4500 .2823 9355.8 
4 00 .2 39 0284.6 
4700 9.3058 41214.6 
4800 9.3180 2145.8 
900 . 306 3078.2 
5000 9.3435 4011.9 
100 .3569 46.9 
5200 9.3707 5883.3 
300 9.3850 6821.1 
5400 9.3998 47760.3 
500 9.4151 48701.1 
5600 9.4309 49643.4 
700 9.4473 50587.3 
800 . 642 51532.9 
5900 9.4817 2480.1 
00 9.4998 53429.2 
T BLE I. - ontinued. ERMODYNAMIC OPERTIES 
( ) F as): olecular eight, 8.013 
ormation from signed 
ST' -(Ff-H01• Hr. f r nce lements 
l/mole OK col/mole l/mole (t;.Hfl(. 10gi0 Kf 
c l/mole 
-------  - 1682.1 - 0158.6 -------
1. 155 457.3 50987.8 9821.5 3.4771 
6.3412 877.7 50291.5 9614.8 9.1422 
49.1523 25 2.7 49600.0 496 0.0 1.3021 
9.1965 2663.7 49586.8 9600.8 1.0778 
1.2896 692.3 -48858.5 - 9 96.1 2.0319 
2.9801 2908.4 48100.4 - 9842.7 6.6006 
4.4111 82 9.1 '-47314.8 - 0 5.1 2.9639 
5.6511 3784.5 46506.6 - 0204.1 .3569 
56.7597 39406.4 5680.7 405.9 8.3940 
7.7487 5132.1 4840.9 50621.0 6.8610 
8.6450 953.1 3990.1 0851.1 5.6292 
9. 642 859.1 3130.6 1097.6 4. 166 
60.2182 2843.7 264.0 1361.7 3.7685 
0.9165 8900.9 -41391.5 1644.1 .0471 
1.5661 5025.4 05 4.1 1945.6 2.4250 
62.1149 81212.8 9632.6 266.6 .8829 
2.7461 7459.2 38747.4 56104.9 1.3932 
3.2847 3761.0 37859.1 6394.2 0.9413 
3.7940 0115.1 6968.0 56682.2 0.5315 
4.2711 06518.9 36074.5 6 69.2 0.1744 
4.1366 2 69.8 -35178.7 57255.3 .8461 
65.1141 19465.5 34280.8 5 540.7 .5473 
5.5932 26004.0 381.1 57825.4 .2744 
5.9939 32583.5 32479.6 58109.5 .0241 
6.3783 39 02.3 31576.4 58 93.3 .7935 
6.1416 4 58.7 30611.8 81>71>.6 .5803 
7.1030 52551.3 29765.1 58959.6 .3827 
1>7.4455 59278.9 28858.2 59242.4 .1986 
1.7760 6040.0 - 1 49.3 59524.9 .0269 
8.0953 72833.1 27039.3 9807.2 .861>3 
68.4043 79658.8 26128.0 089.4 .7157 
8.7035 86514.2 25215.5 1>0311.4 .5742 
8.9936 93399.2 24301.8 60653.3 .4410 
9.2151 0312.7 23381.0 60935.2 1.3 51 
9. 485 07253.9 2411.2 1211>.9 1.1962 
9.8143 14 22.1 21554.2 61498.6 .0834 
10.0729 2 216.5 -201>36.2 61780.3 .9167 
0.3241 28236.5 9 7.1 1>201>1.9 .8749 
0.5101 35281.2 8 97.0 62343.4 1>.7783 
10.8094 42 50.3 -1 75.8 6 625.0 . 861 
11.0429 49442.9 6953.6 62906.4 .5983 
1.2708 56558.7 16030.3 1>3187.8 .5142 
1.4936 63696.9 105.9 3469.1 .4339 
1. 113 70857.2 14180.5 63750.3 .3568 
11.9244 78039.0 13253.9 64031.4 .2832 
2.1328 85241.9 1 26.3 1>4312.4 . 123 
2.3370 92 65.4 1397.4 64593.2 .1443 
2.5370 9709.2 10467.5 64 73.8 .0788 
2.7330 06972.7 536.3 6 154.2 .0158 
2.9253 14255.7 8603.9 65434.3 .9552 
3.1139 21557.6 -7670.1 65714.1 .8966 
3.2991 28878.3 -6735.1 65993.6 .8403 
3.4809 36217.3 -5798.8 - 6272.7 .7857 
3.6595 43574.4 4861.0 - 6551.3 .7331 
73.8351 50949.1 3921.7 6829.5 .6821 
4.0077 58 41.3 -2981.0 -6 07.1 .6328 
4.1775 6 750.6 -2038.7 -67384.1 . 851 
4.3446 73176.7 -1094.8 - 7660.5 .5389 
14.5090 80619.4 -149.2 -67936.2 . 942 
4.6709 38 078.4 798.1 -68211.1 .4507 
4.8305 39 53.5 747.2 - 485.2 .4085 
7 
ormation f m 
g seous toms 




46028.4 1 5.2013 
46358.2 2.6212 
4 364.2 1 1. 597 
46672.9 5.2784 
46943.1 9.2375 
4 1 9.7 8.5249 
4 387.7 0.8614 
4 573.6 5.1061 
47142.4 0.6244 
14 97.8 7.0350 
48042.5 4.0953 
4 178.6 .1>432 
48307.5 9.5665 
48430.6 7.7849 




4 983.3 .1>771 
49084.7 0.8200 
49183.7 0.0440 
49280.7 . 381 
49375.8 . 931 
4941>9.2 . 016 
49561.2 . 570 
49651.9 .0540 
49741.7 1>.5880 
49830.7 .1 50 






5041>1.2 . 111> 
1 0557.1 . 506 




151089.5 . 342 
151 10.2 . 423 
151336.7 .0593 
151469.6 . 844 
151609.4 . 172 
151756.5 . 570 
15 911.3 .4035 
52074.2 .2563 
152245.5 . 149 
152425.6 .9790 









5 749.2 0.1387 
a  hange in phase f an a signed ref r nce lement as curred etween this tempe ature nd the preceding tempe ature. elting point f 
Be. 560° K. 
156
TABLE III. - Continued. T_ERMODYNAMIC PROPERTIES




































































































































































































































































aA change in phase of an assigned reference element has

























































































































































































































































































































occurred between _his temperature and the preceding temperature. Melting point of
36 
BLE I. ontinued. HERMODYNAMIC OPERTIES 
46) eC1  as); olecular eight, 9.927 
ormation rom signed ormation from 
T, p, Hr-H(j, Sr, -(Ff-H01, Hr , ref r nce lements aseous toms 





 ------  -------  600.2 8 938.C ------- 17922.3 
l  C 1.~ 19l C3.~ 1.833~ ~C7 .9 - 5896.8 -8394C.4 84.0005 18709.3 
CC . 12 2~ 560.3 3.679C ~17 .5 5C39.9 3948.6 2.2174 19347.3 
,8.15 1. 383 6 C.2 7.88H ~659.1 8~ CC.0 4 0.0 2.0734 19801.3 
CC 1.3620 621.2 ~7.958( 4766.2 3 79.0 4001.1 1.6937 19808.8 
~ C 2.3<92 812.5 1.3782 738.8 2 87.7 4017 .6 ~ .3895 20174.9 
5CC 3.C~97 087.3 ~.219S 1C22.1 61512.9 4158.8 7.1983 20478.8 
CC 3.51C4 417.2 6.643~ 3568.9 0183.0 8 240.0 1.0648 20734.5 
CC 3.8220 1784.7 68.750, C34C.9 78815.5 4 23.C 6.6796 20951.0 
8 C ~.O~38 178.6 (.611E ~7310.8 17~21.6 41C.2 3.3873 21135.4 
9 C ~.2C59 C591.5 2.275E ~~56.7 - 6008.7 - 4 05.2 0.8239 21293.4 
l C ~.3273 2018.5 3.1791 176C.7 4581.7 8~612.C 8. 108 21429.8 
lI C .~2C3 34~6.C 5.1~92 S208.1 131~4.2 4133.2 7.0886 21548.3 
C ~.~S3C 49Cl.8 t.~C72 1;7 6.8 1698.3 4870.8 5.6847 21652.1 
D C 4.5~07 6354.1 7.5 96 B ~86 .3 0246.1 5026.C 4. 947 21743.5 
4 C 4.5<;72 17811.6 8.6497 297.9 8788.6 52CO.l 3.4726 21824.6 
5 C 4.6352 9213.3 9.6581 l C213.9 7326.9 5 93.8 2. 850 21896.8 
al C ~.6H7 C738.~ C.6C37 lC8227.5 5861.8 91C5.0 11.7942 219 1.6 
l C 4.6S30 2C6.4 1.~937 16332.8 4 93.7 92 7.6 1.0177 - 020.0 
C 4.7152 3676.9 2.3341 2~524.6 2923.3 9429.5 0.4395 2 072.9 
9 C ~.73~1 5149.4 63.1 C3 32798.1 145C.8 95 0.9 .8 76 120.9 
zecc ~.7~C3 623.6 3.8865 41149.3 976.6 9752.1 .352C 22164.8 
1 C 4.71;44 8CS9.4 4. 065 4 5?4-.2 585CC.8 913.3 . 844 2205.1 
2CC 4.7766 9576.4 5.2936 58C69.5 7C23.8 0 4.7 .4587 42.2 
ncc 4. lE73 1054.6 5.9507 6631.9 45.6 02 6.3 .0694 2276.5 
24CC 4. S67 2533.8 6.58C2 7 258.7 - 4066.4 0398.3 .7119 2308.5 
5 C 4.8(5C 4013.9 7.1844 83<;47.1 2586.3 0560.9 .3823 2338.5 
6 C 4.8124 54S4.8 7.7652 92694.8 1C5.4 C724.0 1.0117 22366.8 
7 ( 4.81SC ~976.4 8.3244 01~99.5 9623.8 90887.7 .7 49 2393.9 
8 C 4.8249 8458.6 8.8634 1C359.C 8 41.6 1052.2 .5319 2419.9 
~ C 4.8 C3 941.3 S.3837 1,271.5 658.8 1217.5 .2866 2445.5 
C 4.8351 424.~ S.88H 28235.2 -45115.6 51 83.5 .0573 2470.8 
1 C 4.8394 29C8.3 ~c . 731 37248.3 43~ 1.9 1550.4 .8423 22496.5 
2CC 4.8434 ~ 392.5 <;C.8443 463C9.3 - 207.7 1718.2 .6406 2 522.8 
3CC ~.847C 5877.C 1.3011 5416.7 07 3.2 1881.0 .4 05 2550.2 
4(C 4.85C3 7361.9 1.7 44 6~569.1 92 8.3 2056.6 .2714 2519.3 
5 C 4.85~3 847.1 ~2.174~ 73165.1 753.1 227 .2 .1021 2610.5 
6CC 4.8561 0 32.5 2.5934 83(C3.6 6267.7 23<;8.9 .9422 22644.4 
7 0 4. 587 1818.3 93. CC5 92283.4 4781.9 2571.5 .7903 2681.6 
8 C 4.8610 3C4.3 3.3%7 C16C3.4 32 5.9 2145.1 .6463 722.4 
~(C 4.8632 4750.5 3.782~ 1(962.4 1809.7 2 19.8 .5094 22761.6 
C 4.8652 6276.<; 4.1591 20359.6 C 23.3 3095.6 .3791 22817.7 
lCC 4.8671 763.5 ~.5262 25754.0 836.7 3 72.4 .2549 2873.2 
2CC 4.8H9 92~0.3 ~.8845 392 4.6 734S.9 -9345C.3 .1365 22934.8 
3CC 4.8n5 0 37.3 5.2344 48770.6 5862.9 3629.3 .0 32 23002.8 
4CO 4.8720 6 24.4 5.5763 58311.2 4375.8 3809.4 .9 51 23 78.0 
5CC 4.8734 3711.7 5.9105 67885.6 2 88.5 3990.6 .8114 23160.1 
6CC 4.8148 51<;9.1 6.2374 7493.0 1401.1 4112.9 .7 21 23251.4 
7CO 4.8760 86.6 ~.5573 87132.8 913.5 4356.4 .6168 23350.8 
8CC 4.8772 8174.3 56.8705 968C4.3 8425.9 4541.0 .5 52 23459.0 
9(C 4. 183 9 62.1 97.1773 C6506.7 6938.1 4726.7 .4374 23576.7 
C 4.81<;3 15 .C <;7.4779 16239.5 5450.2 4913.5 .3527 23704.1 
I C 4.8803 2637.9 9 .1726 26CC2.1 3962.3 510.5 .2714 23841.5 
2(C 4.8El2 4126.C 8.C615 357 3.9 2 14.2 <;529C.7 .1 29 23989.3 
3C( 4.8821 5614.2 8.345( 4~614.2 0986.0 95481. 0 . 173 24147.8 
CC 4. 829 71C2.4 S8.623' 5462.7 497.8 5672.5 .0442 243 7.1 
5CO 4.8837 8590.8 S8.8963 65338.7 C9.4 5865.1 .9738 24497.4 
6 G 4.88~4 8C079.2 5.1644 75241.8 521.C 6058.9 .9057 24688.9 
C 4. 851 eI567.~ ~~.~27S 85 71.4 C32.6 6253.9 .8399 24891.1 
C 4.8857 3056.2 9.6 68 951 7.2 544.0 645C.C . 763 251C5.8 
.,S C 4.8H~ 4544.8 9.9413 05108.6 - C55.4 - 647.3 .7146 25331.4 
C 4.8E7C 6C33.4 l (.ISI5 15115.3 6.7 6845.8 .6549 25568.3 
 hange i  hase f n signed ef r nce lement s curred etween r is empe ature nd e receding mperature. elting oint f 

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES
































































































































































































































































































































































































































































































































°A change in phase of an oss. ned reference element has occurred between this temperature and the preceding temperature. Melting point of
Be, 1560 ° K.
T, Cp, Hr Ho, 
o  col/mole o  ol/mole 
c ------  
100 6.9597 694.9 
0 .1399 396.8 
98.15 7.5~55 17.9 
0 .5736 31.9 
0 9~59 09.8 
0 .2468 3721.3 
60e 8.4408 56.2 
7CO 8.5773 5407.5 
0 . 764 270.4 
90G 8.7508 142.0 
1 0 8.8C86 020.1 
1100 8.8549 90 .3 
1200 .8S29 BO.8 
3 0 .9249 0681.7 
4 0 .9525 1575.6 
5 0 .9167 2472.1 
al600 . S83 13370.8 
7 e .0178 4271.7 
1800 9.0358 5174.3 
9 e .0524 6078.8 
0 .0~80 6984.8 
1 0 .0827 7892.3 
2200 .0968 18801.3 
30e . 102 9711.7 
4 0 .1 32 0623.3 
2500 .1;57 21536.3 
600 .1479 24 0.5 
27CO .1599 365.9 
800 . 716 4 82.4 
2900 .1832 5200.2 
0 .1947 6119.1 
1 0 .2C61 7039.1 
2 0 .2176 7960.3 
300 . 291 882.6 
4 0 .2407 9806.1 
5 0 .2 25 0730.8 
6 0 .2645 1656.6 
3700 .2168 2583.7 
8 0 .2894 33512.0 
900 .3C24 41.6 
00 .3158 5372.5 
100 .3296 36304.7 
200 .3440 7238.4 
300 .3589 8173.6 
400 .3745 9110.2 
500 .3S06 048.5 
600 .4C74 0988.4 
700 .4249 1930.0 
4800 9.4431 42873.4 
900 .4~20 3 18.6 
eo .4817 4765.8 
10e .5C21 5715.0 
200 .5233 66.3 
5300 .5452 7619.7 
400 .5U9 8 75.3 
5500 .5914 95 3.3 
5600 .6156 0493.6 
5700 .6405 1456.4 
800 . ~61 2421.7 
5900 .6S24 389.7 
00 .7194 4360.3 
BLE I. - ontinued. ERMODYNAMIC OPERTIES 
( 5) eCl as); olecular eight, 4.470 
ormation om signed Sr, -( f-H01, Hr , f r nce lements 
l/ ole O  ol/mole ol/mole (l:;Hflf, l glo r 
ol/mole 
------- 0 ~ll"1.9 7552.4 -------
44.124C 717.5 -6422.9 7215.3 0.4490 
.9822 399.7 Tl21.1 7015.7 .6674 
.9099 359.1 7 0.0 7 0.0 .1502 
.9567 455.1 - 986.0 00.6 . 185 
.1 1 <; 8 67.0 6208.1 7075.9 .ti382 
56.0015 4279.5 -5396.6 - 193.3 .0594 
.5233 957.7 5 1.6 35.1 .5307 
8.8 53 5 77.2 - 710.4 -'1495.1 .1452 
.9874 1719.5 847.4 6"(0.5 .8495 
1.0138 70.5 1975.9 861.1 .6139 
1.9389 3918.9 - 097.8 8 70.1 .420"1 
2. 801 0155.5 14.6 8296.8 .2582 
3.5529 6472.7 72.9 8542.5 . 189 
4.266C 72864.1 563.8 807.7 . 974 
4.9284 9324.2 45 .7 90 2.9 . 899 
5.5469 5 48.3 354.2 398.2 .7937 
66.1270 2432.3 253.0 13221.3 .6944 
6.6731 9072.6 153.8 3495.8 .~872 
67.1891 105765.9 056.5 3769.3 . /t 98 
7.6780 12509.5 Y60.9 4041.8 .4 10 
8.1428 19300.7 8 6.9 4 13.5 .3196 
8. 856 26137.3 74.5 4584.4 .2 42 
9.0084 3017.2 83.4 4854.6 .1746 
9.4 31 3 938.4 0593.8 51 4.2 .1099 
9.8011 46899.3 1 05.5 5 93.2 .0496 
70.1738 53 98.1 2418.4 5661.5 . 930 
0.5 23 60933.5 32.6 5 29.3 .9400 
0.8778 68004.1 4248.0 6196.6 . 899 
1.2111 75108.7 5164.6 1 463.4 .8427 
1.5332 8 246.0 6082.3 6729.7 .7980 
1.8447 89415.0 7 01.2 6995.4 .7556 
2 .1 64 9 614.6 7921.2 7260.7 .7154 
2.4388 03843.9 842.4 17,25.5 .6 72 
2.7220 102.1 9764.8 17789.8 .6406 
2.9983 18388.2 0688.2 8053.6 .6057 
3.2664 25701.5 1612.9 8316.8 .5722 
3.5 72 3041.2 2538.8 8579.5 .5404 
3.7812 40406.7 3465.8 841.6 .5095 
4.0287 4 97.2 4394.1 IYl03.1 .4800 
4. 702 5 12.2 5 23.7 9364.0 .4517 
4. 059 62651.1 6254.6 19624.2 .4244 
4.7361 70113.2 7186.9 19883.7 .3981 
4.9611 7598.1 8120.6 0142.3 .3728 
5. 811 85105.3 9055.7 2 400.2 .3481 
5.3965 92634.2 992.4 20657.1 .3245 
5.6073 C184.4 0930.6 209 3.1 .3016 
5.813S 0 7 5.5 1870.5 2 168.1 .2794 
6.0164 15347.1 28 2.1 21422.0 .2578 
6.2150 2958.7 37 5.5 216 4.7 .2369 
6.4099 30590.0 4700.8 219 6.2 .2167 
6.6013 38240.5 5647.9 2176.4 .1969 
6.7892 459 0.1 6597.1 4 5.2 .1779 
76.974C 53598.3 75 8.4 2672.5 .1,93 
7.1556 61304.8 8501.8 2918.3 .1413 
7.3342 69029.3 94 7.5 23162.5 .1236 
7.5100 76771.5 0415.4 23405.1 .1065 
7.6830 84531.2 1375.8 23645.8 .0897 
7 .8534 92308.0 2338.6 -23884.7 .0736 
8.0213 101.8 03.9 -24 21.8 .(j577 
8.1 68 07912.2 4271.8 24356.8 .0423 








13581.0 9. 592 
- 13850.6 9. 600 
138 5.5 .5453 
14104.7 7.7895 
- 14330.9 5.3041 
14537.2 .9139 




11 358.5 .9529 
115494.2 6.0419 
1%23.6 4.4230 
- 15747.3 .0339 
15866.2 .8288 
15980.9 . 732 
16091.6 . 409 
116199.0 . 15 
16303.3 .2 86 
16404.8 "1.5995 
16503.7 . 93; 
16600.3 . 422 
16694.7 . 384 
16787.3 5. 762 
16878.2 . 507 
16961.6 .6516 
17055.7 .2933 
17142.9 . 548 
17229.4 .63·.4 
17315.5 . 48 
17401.6 . 691 
117487.9 .8103 
11 575.0 .5671 
1"1663.3 . )J80 
1"1753.1 .1218 
1 7844.9 . 175 
1"1939.3 . 241 
18036.6 .5407 
18137.4 .3666 
118242.2 .2 1C 
18351.4 .0434 
18465.6 (;.8931 
1 585.2 .7497 
18710.6 u.6126 
18842.3 .4815 





19785.2 .1 99 
19970.6 .2987 
20164.6 .3 39 
20367.4 .4857 
20579.1 .5744 
120 99.7 . 600 
121029.3 0.7428 
1 1267.9 0.8229 
121515.4 .9004 
21771.7 O.q7~~ 
aA hange in hase f n a sig ed ef rence lement as curred etween this tempe ature nd he receding emperature. elting oint f 



























































































































































































































































































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(44) Be (crystal, liquid); molecular weight, 9.013 
Formation from assigned 
ST' -(F.l-HO',a Hr , reference elements 
col/mole OK col/mole col/mole {6.Hfl(, 10giO K( 
col/mole 
0 C -468.1  -------
0.130 3.2 -458.9   
1.018 54.3 -31~.4 0 0 
2.291 216.2 G 0 0 
2.321 22C.5 7.1 0 0 
3.517 516.5 445.6 0 0 
4.695 931.2 S47.6 0 0 
5.6E3 1451.2 1489.9   
6.564 2C64.2 2C61.9 0 0 
7.359' 2160.9 2657.6 0 0 
8.086 ::533.6 3215.1 0 0 
8.759 4375.9 3n4.4 0 0 
S.3e9 5283.7 4575.5   
9.983 6252.5 525S.4   
lC .547 12H.3 5963.1 0 0 
11. C86 8362.1 668S.6 0 0 
1l.602 S496.4 7437.9 0 0 
11.9C2 10;>01.5 7fS7.3 0 0 
14.159 10;>01.5 11417.3   
14.341 1(771.6 117(5.3   
14.777 12226.9 12425.3 0 0 
15.189 13726.2 13145.3 0 0 
15.578 15264.2 13e65.3 0 0 
15.947 16840.0 14585.3 0 0 
16.299 18453.9 153e5.3   
16.634 2(ICO.8 16C25.3 0 0 
16.954 21780.2 16145.3 0 0 
17.260 23490.0 17465.3 0 0 
17.554 25231.0 18185.3 0 0 
17.836 26999.6 18905.3   
18. Ie 8 28797.6 19625.3 0 0 
18.370 30622.0 20345.3 0 0 
18.623 32472.1 2lC65.3 0 0 
18.861 ~4341.C 21785.3 0 0 
1 ~ .IC 3 36245.3 225C5.3   
19.331 38165.2 23225.3 0 0 
19.553 4C110.9 23945.3 0 0 
IS.U8 42077.2 24665.3 0 0 
1~.977 44(65.5 25385.3 0 0 
20.179 4t070.4 26105.3   
2C.377 481CG.9 26825.3 0 0 
2(,569 5(148.2 27545.3 0 0 
2C.756 52214.4 28265.3 0 0 
2C.938 54298.0 28985.3 0 0 
21.116 564Cl.6 291C5.3   
21.289 58519.8 30425.3 0 0 
21.459 60659.7 31145.3 0 0 
21.624 62811.6 31865.3 0 0 
21.186 64S83.0 32585.3 0 0 
21.944 67168.4 33305.3   
22.099 69371.3 34C25.3 0 0 
22.251 71590.8 34745.3 0 0 
22.399 7~821.1 35465.3 0 0 
22.545 16071.0 36185.3 0 0 
22.681 78329.7 36%5.3   
22.827 8C606.4 31625.3 0 0 
22.964 82895.2 38345.3 0 0 
23.099 8~2CO.6 39C65.3 0 0 
23.231 81516.5 39785.3 0 0 
23.361 89847.6 405C5.3   
23.488 S2181.6 41225.3 0 0 
2~.613 94541.4 41945.3 0 0 
23.736 969C8.4 42665.3 0 0 
23.851 99288.C 43385.3 0 0 
Formation from 
gaseous atoms 































































































































T, Cp, Hr-Ho ' 
oK cal/mole OK col/mole 
( ------ C 
l(e 4.S681 4S6.8 
2(e 4.9tel 9S3.6 
2se.l~ 4.9f81 1481.3 
3(( 4.9tel 14S0.4 
4eo 4.9681 19E7.3 
5ee 4.9t81 2484.1 
6ee 4. 9te I 29EC.S 
70C 4.geBI 3477.7 
Bee 4.96BI 3974.5 
gec 4.9fEl 4411.3 
lCCC 4. Ste I 4ge8.1 
11CC 4.9f81 5465.0 
12(( 4.9f81 5961.8 
13CC 4.9f82 6458.6 
Heo 4.9682 6955.4 
1500 4.9H2 7452.2 
al6(e 4.Ste2 7949.( 
l1ee 4.9682 8445.9 
lBee 4.9f83 8942.7 
1gee 4.SH4 9439.5 
200e 4.ge88 9936.4 
2ICe 4.9f93 10433.3 
22(e 4.91(3 10930.3 
2300 4.S118 11427.3 
24(( 4.9140 11924.e 
25(e 4.9113 12422.2 
leOO 4.9820 12920.1 
27(0 4.9E82 13418.6 
28(( 4.SS65 13917.9 
2geo 5 .ce72 14418.( 
3000 5.0206 14919.4 
31(C 5.0372 15422.2 
32CO 5.(572 15926.9 
3300 5.0811 16433.8 
34e( 5ole92 1694~.3 
35(0 5.1417 11455.8 
360C 5.1189 17911.8 
nec 5.2210 18491.8 
38ec 5. 2t 8e 19016.2 
39CO 5.3203 19545.5 
4CCC 5.3177 20080.4 
4ICC 5.4403 20621.2 
420C 5.5e80 21168.6 
4300 5.5808 21723.0 
44CC 5.6585 22U4.9 
4500 5.74C9 22854.9 
4HC 5.8278 23433.3 
41CC 5.S190 24020.6 
48CC 6.C141 24617 .2 
49CO 6.1129 25223.5 
5CCO 6.2150 25839.9 
5 ICC 6.3<02 264C6.6 
5200 6.4279 271C4.0 
53CC 6.5319 27752.3 
54CC 6.e~98 28411.6 
55CO 6. 7C 32 29082.3 
56CC e.8771 29164.3 
51C( 6.9~31 30457.9 
58 CO 7.1(89 31162.9 
59CO 1.2241 31819.6 
6C(C 7.3~e4 32607.S 
TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(43) Be (gas)J molecular weight, 9.013 
Formotion from assigned 
ST' -(FT-Hal, Hr , reference elements 
col/mole oK col/mole col/mole (b.Hflf, 
col/mole 
loglo Kf 
------- 0 76418.7 76887.~ -------
27.117E 2215.0 76915.6 77314.5 -163.1957 
3(.561~ 5118.7 77412.4 77731.8 -78.4808 
32.5451 8222.1 77S((.O 779(C.0 -50.4891 
32.515S 8282.3 77909.2 779(2.1 -50.1370 
34.0e51 11l:l4.8 78406.0 77960.4 -35.9438 
35.1137 15072.8 78902.8 77955.2 -27.4249 
36.01S5 18630.8 79399.6 77ge9.7 -21.7475 
H.le54 22272.0 79896.4 17 B34. 5 -17.6953 
37.4488 25984.5 80393.3 77735.7 -14.6596 
38.033S 29759.2 8e89C.I 17615.C -12.3018 
38.5574 33589.2 B1386.9 77472.5 -10.4187 
39.C309 37469.0 8lSB3.7 77308.2 -8.8811 
3S.4632 41394.0 82380.5 17122.1 -7.6026 
39.86CE 45360.5 82877.3 76914.2 -6.5236 
4(.229C 49365.2 83374 .2 76684.6 -5.6015 
4C.5718 534e5.5 83871.0 76433.1 -4.8e47 
4C.8924 5747B.8 84367.8 72662.5 -4.1222 
41.1936 61583.3 84864.6 72439.3 -3.5392 
41.4776 65717.0 85361.4 72216.1 -3.0227 
41.7462 69818.3 85858.3 71993.0 -2.5619 
42.0e11 14C65.8 86355.1 71169.8 -2.1484 
42.2435 18278.1 86852.0 71546.7 -1.7757 
42.4747 82514.1 8734S .0 71323.1 -1.4378 
42.6951 86772.7 87846.1 11100.8 -1.1302 
42.9073 91052.9 88343.4 70878.1 -0.8491 
43.1104 95353.9 88840.9 70655.e -0.5913 
43.3(57 99674.7 89338.9 70433.6 -0.3541 
43.493S 104014.8 89837.4 70212.1 -0.1352 
43.054 108313.3 90336.6 69991.3 o. Oe 74 
43.8509 112749.7 90836.8 69771.5 0.2554 
44.C209 117143.3 91338.1 69552.8 0.4304 
44.185E 121553.1 91841.0 69335.7 0.5936 
44.346 ( 125980.3 92345.7 69120.4 0.7463 
44.502( 130422.7 92852.6 68907.3 0.8890 
44.6541 134880.6 S3362.1 686Se.8 1.0230 
44.8026 139353.4 93874.6 68489.3 1.1489 
44.948( 143E41.0 S439(.5 68285.2 1.2677 
45.0905 148342.9 94910.5 68085.2 1.3794 
45.23(3 152859.0 9~434.9 67889.6 1.4851 
45.3678 157388.9 95ge4.3 67699.C 1.5851 
45.5032 161932.5 S6499.1 67513.8 1.6799 
45.636f 166489.5 91e40 .0 67334.7 1.7697 
45.1687 171059.8 n587.4 67162.1 1.8551 
45.8991 175643.2 S8141.8 669%.5 1.9362 
4~.0283 180239.6 98703.7 66838.4 2.0136 
4~.1564 184848.8 99213 .6 66688.3 2.0812 
46.2835 18S470.8 99852.0 66546.7 2.1576 
46.4098 194105.5 100439.3 66414.0 2.2248 
46.5354 198752.1 101C35.9 66290.6 2.2889 
46.660~ 203412.5 lC1642.3 66177.C 2.3506 
46.784S 2C8C84.8 lC2258.6 66013.3 2.4095 
46.9C9C 212769.5 102885.4 65980.1 2.4662 
47.0328 217466.6 103522.1 65891.4 2.5205 
47.1563 222176.1 lC4171.0 65825.1 2.5727 
47.2195 226891.9 lC4830.4 65765.1 2.6229 
47.4C26 231632.0 105501.0 65715.1 2.6713 
47.5255 23e378.4 106183.1 65677.8 2.7178 
41.6482 241137.1 1(6876.6 65651.3 2.7629 
41.710S 245908.0 107581.7 65636.4 2.8063 
47.8934 25C691.2 1(8298.4 65633.1 2.8482 






































































aA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Be, 1560° K. 
152
TABLE III. - Continued. THERMODYNAMIC PROPERTIES

































































































































aA change in phase of an assigned reference element has





























































































































































































































































































































T BLE I . - Continued. T RMODYNAMIC P PERTIES 
(4 ) B  (g s); molecular weight, 4 . 86 
Formation from assigned F rmation fr  
T, cp, r- o ST' -(Ff-HOI, r , r r nce e  ements gaseous ato s 
o  col/mole O  col/mole col/mole o  col/mole col/mole (b. l  10gi0 f b.Hr, 
c l/mole c l/mole 
C ------ 0 ------- 0 e 3B.B 8 684.2 ------- -1 8 0.0 
HC 6.~567 6~4 .S .~~8E 3 05.0 C33.6 8 208.2 - 70.7251 -1 832~.2 
2ce 6.gE84 13<; I. 3 4E.825' E 73.8 SI 3C.O 8 432.1 - 0.7781 -1 8668.1 
2n.15 7. IE 2 5 2085.2 51.6451 312.~ 424.0 8 424.0 - 1. 211 -119016.8 
3CC 7.1E17 20~8.5 .6<;01 1 408.5 8 4 7.3 8 422.4 - 0.7488 -1190 3.2 
a 4 C C 1.4S~3 2832.6 53.1~~1 1 687.3 8 171.3 731.~ 5.761~ -119347.2 
5CC 7. 7~ 93 97. g 55.5C62 155.2 e ~36.6 8 15 .0 - 6. 589 -1196 8.2 
6(C 8.0441 439C.5 5~.g501 ~ 79.9 72g.3 C~24.9 - .9 56 -119871.0 
7CC 8.2;37 5 C4.9 5E.2C56 539.1 543.6 139.3 - 6.7823 -120083.7 
sec 8.3791 6035.8 5~.315C 416.2 8 374.6 7~ 69.0 -  .6639 - 20273.3 
9(C 8.4915 6879.~ 6 .3C81 398.2 8 218.3 9182.3 l.2527 - 20445.3 
Icce 8.51~5 7 3.3 H. C81 74.8 8 072.1 8679.6 . 358 - 2 603.6 
IICO 8.6496 8594.~ 62.02~2 59637.2 933.6 159.8 . 776 - 20751.2 
12 C ( S. 7C ~4 ~462.e 62.7843 18.4 9801.5 7622.7 .4879 - 20890.4 
1300 8.7533 10335.8 ~3.4S31 21n.2 9 674.6 7071.1 .4042 - 21022.7 
14CO 8.7~25 213.2 4.1 33 S573.4 1 51.9 6507.6 - .4821 - 2 149.6 
15CO 8.8UO 12094.2 64.7411 017.4 2432.9 5935.1 3.6888 - 21 72.1 
16CC 8.8552 12~78.2 65.3116 1520.4 317.0 355.C . 99 - 21391.1 
17CO 8.8812 138~5.1 65.84~3 SC 8.7 42C3.8 4768.4 .3968 21507.3 
18CC 8.~C4~ 4754.4 6.3516 04689.2 95(93.2 14176.1 .8649 - 21621.3 
19CC 8.9274 15646.C H.8391 1349.3 ~ 984.8 3578.9 .3928 21733.7 
2000 8.g493 1653~.~ 61.2~81 llSC56.4 g6 78.6 2977.5 .9713 - 21844.7 
2HC 8.~716 17435.~ 67.7353 24 C8.2 n 74.7 2372.6 0.5931 21954.6 
22(C 8.~S48 8334.2 H.1532 31602.8 ~ 673.0 1765.0 - .2523 - 2C63.5 
23CO 9.Cln 234.9 8. 536 38438.3 ~95 3. 7 ll 5.3 .0 65 2171.6 
a 24CO 9.0H9 20138.2 8.938C 45313.0 0477.0 5194.1 .3185 2278.7 
25C( ~. c HC 21044.4 ~9.3079 5 225.4 lC1 83.2 45 0.8 . 549 122384.6 
2HO 9.1104 1953.7 ~.6 46 9174.1 lC 92.5 -122489.3 
27CC 9.1474 228t6.~ 7C.OC91 l~tl57.~ 3205.3 12 592.3 
28CC 9.lE 86 23783.4 7C.3425 73175.6 le4122.1 -122693.4 
2~CO 9.2339 47C4.4 C . 657 8C226.1 105C43.2 -122792.1 
30Ce 9.2E37 25630.3 7C.$796 87308.4 lC5 69.0 1 2888.0 
31CC 9.3:7~ 6561.3 l.2e4E 94421.7 le6900.1 2980.6 
nco 9.3965 274~8.0 71.5822 C1565.1 leH36.8 23069.5 
33CC 9.45S5 8440.8 1.8723 0S 37.9 le8779.5 - 23154.2 
34(e 9.5266 29390.C 72.1551 15 39.4 lC9728.8 2 234.2 
35CO 9.5S78 0346.2 2.4329 23lt8.8 llC685.0 - 23309.1 
3HG 9.6.26 31309.7 72.7C43 30425.7 ll 648.5 -123318.4 
37CC 9.75Cg 2S0.S 2.~704 37709.5 12619.6 -123441.7 
38CO Q.8':23 3326C.C 73.2315 45019.6 135~e.8 123498.1 
39CO 9.9163 4247.4 3.488C 52355.7 14586.2 -123549.1 
40CC 10.C(28 35243.4 73.7401 5nl1.1 15582.1 -123592.4 
41CC IG.OSI2 6248.e 3.988, 671C3.5 165 6.8 -123628.5 
420e 10.JEll 37261.6 4. 324 74514.6 1176CC.4 -123657.1 
43CC 10.2123 38284.3 14.4731 81 49.~ 18623.1 -123618.2 
44CC 10.3t42 3~316.1 4. nC3 89409.1 ll9654.9 -123691.5 
45CO 10.4566 4C351.2 74.~442 96 n.8 206 5.9 123696.9 
4HC 10.549C 14C7.4 5.1751 04397.8 21746.2 23694.5 
47C( 10.6411 42466.9 75.4C2S 311nt.8 2805.7 -123684.3 
4SCe 10.7325 4 35.~ 15.6279 31~478.3 23874.4 -123666.3 
4~CC 10.8231 44613.4 75.8501 327052.3 24952.2 -123640.5 
5eCC IC.~124 457CO.2 76.e691 3 648.3 26039.0 -123607.1 
5ICC Il.CC02 467g5.8 76.2867 342266.1 127134.6 -123566.3 
52ec 11.0H3 479CO.2 7t-5C11 349905.5 1 238.9 -123518.2 
53(C 1l.nC5 49013.C 76.7131 3575t6.2 29351.8 -12 463.0 
54CO 11.2526 50134.2 7t-n26 365248.1 130473.0 -123401.0 
55CO 11.3~24 51263.5 7.1299 372S5G.7 131602.2 -123332.4 
56C( 11.4(97 524CO.6 7.3341 38C673.9 13273S.4 -1 3257.6 
57CO 1l.4E45 53545.3 77.5374 388417.6 133884.1 -123176.1 
58CO 11.5566 546~7.4 . 377 3~6181.3 135036.2 -123090.1 
5HC 11.6260 856.6 7 .935S 403965.0 1361~5.3 -122998.2 
6C(C 1l.6S26 57022.5 n.l31E 411768.4 1 7361.3 -1229Cl.2 
aA change in phase of an assigned reference element has occurred between this temperature and the pr ceding temperature. elting point of 
































































































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES















































































































































































































































































































































































































































nA change in phase of an assigned reference element has occurred between this temperature































































T, Cp, HO -Ho T 0' 
oK col/mole oK col/mole 
0 ------ 0 
100 14. 536 1 0.2 
200 21.6561 2841.1 
298.15 27.1430 52 4.4 
300 27.2314 5294.7 
400 31.8995 8258.8 
500 35.6532 1644.1 
600 38.5467 5360.7 
700 40.1317 19330.0 
800 42.3966 23490.5 
9 0 43.6639 21796.3 
1000 44.6443 3 213.8 
100 45. 134 36718.2 
1200 46.0251 1291.2 
1300 46.5181 5919.3 
1400 46.9203 50591.8 
1500 47.2520 5301.0 
1600 47.5286 0040.4 
1700 47.7613 4805.2 
1800 7.9588 9591.5 
1900 48.1277 439b.0 
00 8.2733 921b.3 
2100 48.399b 4 50.1 
200 8.5098 895.b 
2300 48.6065 3751.6 
a2400 48.6918 8 16.6 
2500 8.7674 03489.6 
600 48.8348 08369.8 
2700 48.8950 13256.3 
2800 48.9490 18148.6 
2900 48.9978 123046.0 
3000 49.0418 27948.0 
3100 49.0817 32854.2 
3200 49.1180 37764.2 
3300 9.1512 42677.7 
3400 49.1815 47594.3 
3500 49.2093 2513.9 
3600 49.2348 57436.1 
7 0 9.2584 62360.8 
3800 49.2801 67287.1 
900 9.3002 216.8 
4000 9.3188 7141.7 
100 9.3362 82 80.5 
4200 49.3523 8 014.9 
4300 49.3613 1950.9 
4'>00 49.3813 196888.3 
4500 49.3944 1827.1 
4600 9.4066 6 67.2 
4700 49.4181 1708.4 
4 0 4 .4289 650.8 
4900 49.4390 2 1594.2 
5000 49.4486 2 6538.6 
5100 49.4516 2 1483.9 
5200 49.4660 2 6430.1 
5300 49.4740 2 1377.1 
5400 49.4816 2 6324.9 
5 0 4 .4 88 2 1273.4 
5 0 4 .4956 2 6 22.6 
5700 49.5020 2bl112.5 
5800 49.5081 2 6123.0 
5900 49.5139 271074.1 
6000 49.5194 216025.8 
TABLE II. - Co tinued. THERMODYNAMIC PROPERTIES 
(41) (BOF)3 (gas); mo ecular weight, 137.46 
Formation from assigned 
ST' -(Ff- a l , HO T' r ference l ments 
co /mole OK col/mole col/mole (t:.Hflr. 
col/mole 
10giO Kr 
------- 0 -57 044.3 - 65892.7 -------
60.5943 5039.2 -572024.1 -566973.2 1225.3380 
72.9241 1743.7 -570203.3 -561486.0 605.5605 
82.6280 1 391.2 -567800.0 -567800.0 401.3803 
82.1962 19544.2 -567749.7 -567804.6 398.8134 
91.2915 28257.7 -564785.5 -568040.1 295.3845 
9 .8299 3 170.8 -561400.2 -568186.7 233.3059 
105.5980 47998.1 - 57683.6 -568233.1 191.9136 
.7124 58 68.7 - 53714.3 -568206.2 162.3417 
11.2655 70321.9 -549553.8 -568131.4 140.1739 
1 2.3356 82305.7 - 5248.0 -568041.8 122.9312 
26.9889 4775.1 -54 830.5 -567951.4 109.1391 
31.2815 107b91.4 -536326.2 -567876.3 97.8564 
35.2602 121021.0 -531753.1 -5b7826.0 68.4550 
38.9643 34734.3 -527125.1 -567799.6 80.5008 
4 .4269 48 05.8 -52 452.5 -567794.3 73.6826 
45.6757 163212.6 -511743.4 -567606.3 67.1737 
48.7344 7934.6 51 003.9 -5b7834.7 62.6035 
51.6230 92953.8 -508239.1 -567879.1 58.0409 
54.3587 208254.1 -503452.8 -567939.9 53.9850 
56.95b3 23820.9 -49 648.3 - b8017 .1 50.3556 
59.4287 39641.2 -493828.1 -568110.0 47.0889 
61.7871 5702.9 -488994.3 -56 218.7 44.1325 
b .0413 71995.1 4148.7 -568342.6 41.4441 
6.1998 8507.9 479292.8 -568481.6 38.9894 
68.2703 05232.1 -474427.8 584b85.8 36.6830 
70.2596 2159.3 69554.7 -584857.8 34.5531 
72.1736 39281.5 -4 74.6 -585034.0 32.5866 
74.0178 56591.7 459788.0 -58 215.0 30.7651 
75.7970 74082.9 -454 95.8 -585401.1 29.0729 
7. 155 91749.0 4 998.4 -585592.8 27.4973 
79.1714 09584.1 45096.4 -585790.3 26.0256 
80.7861 27582.7 440190.2 -585993.7 4.6 94 
82.3450 45739.7 435280.1 586203.4 23.3576 
83.8569 64050.2 4 0366.7 -586419.2 22.1448 
5.3247 82509.6 -42 450.0 -586641.2 21.0023 
86.7508 113.7 2 530.4 869.6 19.9244 
8.1374 19858.4 -415608.2 - 87104.2 18.9065 
9.4867 8740.0 410683.5 -587345.0 17.9433 
0.8006 57754.6 0 756.6 - 81592.1 11.0302 
2. 810 16899.0 - 0827.b 7845.2 16.1634 
.3294 9b169.7 - 95896.b - 8104.4 15.3391 
94.5474 563.8 - 90963.8 -588369.5 14.5559 
95.7365 35018.2 - 86029.4 - 8b40.5 . 089 
6.8979 54710.2 - 81093.4 8917.4 13.09bl 
8. 330 451.0 - 76156.0 -589199.9 12.4160 
9.1429 6 4316.0 - 7 17.2 - 89488.2 11.1658 
0.2287 7 4284.7 - b6277 .1 - 89781.9 11.1432 
1.2914 7 4360.9 - b1335.9 - 90081.2 10.5465 
2.3319 7 4542.3 - 56393.6 - 90385.9 9.9746 
.3512 7 4826.6 - 51450.1 - 90696.0 9.4264 
4.3501 7 5211.8 - 46505.8 - 1011.3 8.8990 
2 5.3294 8 56 5.9 - 415bO.4 - 1331.9 8.3921 
2 b.2898 8 62 1.1 - 36614.3 -591657.1 7.9050 
2 7. 322 8 b953.3 - 31bb7.3 - 91988.6 1.'>357 
2 8.1570 811122.9 - 26.-119.5 - 9 324.5 6.9836 
2 9.0650 8 8584.2 - 21110.9 - 92665.5 6.5474 
2 .9568 9 9 35.4 - 1b821.7 -593011.4 b.1268 
2 0.8329 9 0 75.0 - 1871.8 - 362.3 5.7212 
2 1.b939 9 1701.5 - 06921.3 - 93118.1 5.3285 
2 2.5402 9 2913.3 - 01910.2 - 4018.1 4.9493 





































































aA change in phase of an assigned reference ele ent has occurred between this te perature an  th  pr eding te perature. M lting po nt o  
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES













































































































































































































































































































































































T LE I I. - C ntir.ued. T RMODYNAMIC P OPERTIES 
(4 ) BOF ( s); olecular weight, 4 .82 
F rmation fr m assigned F rmation fr m 
T, Cp, Hf-Ho' Sr, -(Ff-H01, r , reference elements gaseous atoms 
o  col/male OK col/male c l/mole O  c l/mole col/mole (bHflf, loglo Kf b. f, 
col/mole cal/rriale 
0 ------ 0 ------- 0 - 46349.9 - 43966.0 ------- - 5088.2 
100 7. 0684 697.0 44.7207 3 75.0 - 45652.9 -14 969.2 3 5. 147 -355942.1 
200 8.3596 61.4 .9669 8 31.9 - 4888.4 - 43982.7 8.0937 - 56759.0 
298.15 9.6840 2349.9 5 .5635 1 620.1 - 4 00.0 - 4 00.0 1 6.3002 - 57414.8 
300 9.7053 2367.8 53.6234 719.2 - 43982.1 - 4 00.4 5.6492 -357425.8 
400 10.6809 3389.8 . 569 232.9 - 42960.0 - 044.9 7 .4206 - 57958.9 
500 11.3982 4495.4 5 .0210 015.1 - 41854.4 4116.6 6 .6772 -358392.8 
600 11.9562 5664.2 .1504 3 026.0 - 40685.7 - 4 02.1 5 .1760 - 58752.2 
700 12.4057 6883.1 63.0284 3 236.8 -139466.8 4297.4 .6706 - 59053.3 
BOO 12.7732 8 42.6 .7097 625.1 - 8207.2 - 4399.8 .0372 - 59307.8 
900 13.0753 9435.6 .2322 0173.4 136914.3 4512.3 .6528 9 24.5 
1000 13.3247 10755.9 67.6232 6867.2 - 3 5 3.9 4634.2 2.1424 - 59710.5 
1100 13.5312 12099.1 68.9031 63694.4 - 34250.8 - 4 67.5 9.2677 - 59871.3 
1200 13.7030 13461.0 0.0881 1 644.7 - 32 8.8 - 4913.2 6.8697 - 60011.2 
1300 13.8468 14838.7 71.1908 709.3 - 3 5 1.1 - 45069.3 4. 387 60133.8 
1400 13.9679 16229.6 72.2215 84880.4 301 0.2 - 45234.2 .0957 - 60241.9 
1500 14.0704 11631.7 .1887 151.4 - 2 718.2 405.8 1.5834 - 60337.8 
1600 14.1578 19043.2 4.0997 9516.3 27306.7 45583.6 0.2586 - 60423.4 
1700 14.2327 20462.8 4.9603 06 69.7 125887.0 45767.1 9.0882 - 6 500.2 
1800 14.2973 21889.4 75.7757 114506.9 24460.5 4 956.2 8.0465 - 60569.4 
1900 14.3534 23322.0 6. 503 2123.5 23027.9 46150.8 7.1 32 - 0632.1 
2000 14.4022 24759.8 77.2878 29815.7 21590.0 1 6350.7 .2722 -360689.2 
2100 14.4450 26202.2 7.9915 37579.9 20147.6 1 6 55.8 5.5101 -360741.4 
2200 14.4828 27648.7 78.6644 45412.9 1 8701.2 1 6765.8 4.8163 -360789.3 
2300 14.5161 9098.7 9.3089 5 311.8 17 51.2 141>980.8 4.1821 -360833.6 
02400 14.5458 30551.8 .9273 61273.8 115798.1 52550.8 3.5812 31>0874.1> 
2500 14.5722 2007.7 0.5217 169291>.5 1 342.2 1 2776.5 3.0 52 - 60912.8 
21>00 14.5959 3341>1>.1 81.0937 1 377.4 12883.8 53003.6 2.5112 -360948.7 
2700 14.6111 34926.8 1.1>449 8 514.5 1423.1 5 232.1 .0341> -360982.4 
2800 14.6363 36389.5 82.1769 93705.8 109960.4 53462.2 1.5912 361014.4 
2900 14.6537 7854.0 2.6908 01 49.3 108495.9 53694.0 1.1779 - 61044.9 
3000 14.6694 39320.2 3.1 78 10243.4 7029.7 53927.7 0.7914 -361074.2 
3100 14.6837 0 7.8 3. 691 1 586.4 105562.0 4163.2 0.4296 -361102.4 
3200 14.6968 42256.9 4.1355 26976.7 4093.0 -154400.7 0.0896 -361129.9 
3300 14.7088 43727.2 4.5879 35413.0 10 622.7 5 640.2 .7699 361156.9 
3400 14.7197 5198.6 5.0 72 43893.8 101151.3 -154881.7 .4685 361183.4 
3500 14.7298 46671.1 85.4540 52418.0 9 1>78.8 - 51 5.2 .1837 -361209.8 
3600 14.7391 48144.5 85.8691 260984.3 98205.3 -155370.7 .9145 -361236.2 
3700 14.7477 49618.9 6.2731 26 591.5 96731.0 - 5618.2 8.6595 -361262.6 
3800 14.7556 51094.0 6. 665 278238.5 9 255.8 -155867.7 .4174 -361289.4 
3900 14.7629 52570.0 7.0498 86924.4 79.9 61 9.1 .1873 -361316.5 
4000 14.7698 4046.6 7.4237 295648.2 -92 03.3 -156372.5 7.9684 61344.3 
4100 14.7761 523.9 8 .7885 304408.9 0826.0 -156627.9 .7599 -361372.7 
4200 14.7820 7001.8 8.1446 13205.6 9348.1 -156885.1 7.5609 -361401.9 
4300 14.7875 58480.3 8.4925 2037.5 7869.6 157144.2 7.3708 -361432.1 
4400 14.7927 59959.3 8.8325 3 903.8 86390.6 -157405.2 7.1893 -361463.3 
4500 14.7975 61438.8 89.1650 39 03.8 849 1.1 -157668.0 7.0155 1495.6 
4600 14.8020 62918.8 9.4903 48736.6 8 431.1 7932.7 6.8489 -361529.3 
4700 14.8062 64399.2 89.8087 57101.6 -81950.7 -158199.1 6.6889 -361564.3 
4800 14.8102 65880.0 90.1204 6698.1 -80469.8 -158467.3 6.5355 -3 1600.7 
4900 14.8140 67361.2 0.4259 5725.5 -7 988.6 -158737.2 6.3883 -3 1638.7 
5000 14.8175 6 842.8 0.7252 84783.1 - 7507.1 -159008.9 6.2465 -3 1678.4 
5100 14.8208 70324.7 91.0186 393870.3 -76025.1 -159282.3 6. 102 - 6 719.8 
5200 14.8240 71807.0 91.3065 402986.6 -7 542.9 -1 9557.4 5.9788 61763.1 
5300 14.8269 13289.5 91.5889 4 2131.4 -73060.4 -159834.1 5.8521 -361808.3 
5400 14.8297 74772.3 91.8660 421304.2 -71577 .5 -160112.5 5.7300 -361855.5 
5500 14.8324 762 5.5 92.1382 43 504.4 -70094.4 -160392.6 5.6120 361904.7 
5600 14.8349 71738.8 92. 054 439731.7 -68611.1 -1 0674.3 5.4981 -361956.2 
5700 14.8373 79222.4 92.6680 48985.4 -6 127.4 -160957.6 5.3882 -362009~ 9 
>800 14.8396 80706.3 92.9261 458265.1 - 5 43.6 - 61242.5 5.2816 -3 2065.9 
5900 14.8417 82190.3 93.1798 467 70.5 41 9.5 61529.0 5.1186 -362124.4 
6000 14.8438 83674.6 93.4293 476 00.9 - 2675.3 -161817.1 5.0788 -362185.3 
aA change in phase of an assigned r f r nce l ment has occurred between this temperature and the pr ceding temperature. Melting paint of 
































































































































































































oA change in phase of an assigned reference element has
B, 2313 ° K.
TABLE IIl. - Continued. THERMODYNAMIC PROPERTIES
































































































































































































































































































































iccurred between this temperature and the preceding temperature Melting point of
T, Cp, Hr-Ho ' 
oK col/mole oK col/mole 
0 ------ 0 
100 15. 705 1043.5 
2 0 23.1540 2983.0 
298.15 26.6075 544.6 
300 26.9017 596.0 
400 3.4409 6724.0 
500 36.9720 12 52.5 
6 0 39.6428 6069.7 
700 41.6434 0156.8 
800 43.1461 401.9 
900 4. 926 8716.4 
1000 45.1755 3251.7 
1100 45.8665 1805.2 
200 46.4153 420.3 
300 46.6570 7084.7 
1400 47.2170 1789.0 
500 47.5138 6526.0 
1600 47.7611 1290.1 
100 47. 690 6076.9 
1800 48.1454 0882.9 
1900 48.2963 5105.1 
00 48.4262 05 1.4 
2100 48.5389 53 9.8 
200 8.6372 0248.7 
300 8.7235 5116.8 
02400 8.7996 993.1 
2500 8.8670 04876.5 
2600 6.9271 09766.2 
2100 48.9808 14661.7 
600 9.0290 19562.2 
2900 49.0124 24467.3 
3000 49.1116 29316.5 
3100 49.1472 34289.5 
3200 9.1796 39205.9 
3300 9.2091 4125.3 
400 9.2361 49041.6 
3500 9.2609 53912.5 
3600 49.2831 5 899.7 
3100 49.3046 638 9.2 
3800 49.3240 6 760.6 
900 9.3419 36 3.9 
4000 49.3585 8629.0 
4100 9. 739 63 5.6 
4200 49.3863 8503.7 
3 0 9.4016 3443.2 
4400 49.4141 8364.0 
4500 49.4256 326.0 
4600 49.4367 8269.1 
7 0 9.4469 3213.3 
4800 9.4565 8158.5 
4900 49.4656 3104.6 
5000 9.4741 8051.6 
0 9.4821 2 99.4 
5200 49.4696 7948.0 
5300 49.4966 2897.3 
0 9.5035 1847.4 
5500 49.5099 2798.0 
5600 4 .5159 749.3 
5700 49.5217 2701.2 
5800 4 .5271 7653.6 
5900 49.5323 2 2 06.6 
6000 49.5372 2 7560.1 
TABLE II. - Co tinued. THERMODYNAMIC PROP RTIES 
(39) (BOC1)3 (gas); mo ecular weight, 186.831 
Formation from assigned Sr, -(Ff-Ha l , Hr , reference elements 
col/mole oK col/mole col/mole (!:;Hflf, loglo Kf 
col/mole 
------- 0 -402244.6 -394967.2 -------
64. 641 5362.9 -40 201.1 -396026.2 851.0493 
7 .1646 12453.9 -399261.6 -396458.6 416.0981 
67. 307 20552.6 -396700.0 -396700.0 275.4500 
8 .7092 20714.7 -39 46.6 -396703.3 213.6564 
9 .6708 29944.3 -393520.6 -396665.6 201.3939 
104.5296 4 012.4 -369992.1 -3 6 41.9 156.0231 
1.5163 0821.3 -366155.0 -3 6923.6 129.1076 
17.7869 6 92.1 -3 2085.9 -396839.5 108.4570 
23.4505 74358.6 -377842.8 -396713.9 92.9717 
28.6017 86965.1 - 73468.2 -396579.1 60.9326 
3. 161 1 0064.4 -366992.9 -396447.9 71.3045 
37.6555 13615.8 -364439.5 -396335.4 63.4294 
41.6708 127564.7 -359824.4 -396250.4 56.8683 
45. 041 41940.6 -355160.0 -396191.3 51.3160 
46.8902 56657.2 350455.7 -396154.6 46.5606 
52.1582 7 711.4 345716.6 -396136.7 2.4360 
5.2326 67062.4 40954.5 -396135.8 38.6311 
58.1348 02752.2 36167.7 -396151.3 5.6482 
60.8817 18104.2 - 31361.8 -396183.5 32.8189 
63.4889 34 23.9 326 39.5 -396232.1 30.2871 
65.9696 51397.8 321703.2 -39 296.4 28.0083 
68.3351 68114.0 316 54.8 -39 376.3 25.9460 
70.5955 85061.3 311 95.9 -396471.2 24.0706 
72.7594 0 229.8 30 121.8 96580.7 22.3582 
14. 41 19610.2 302251.6 - 12755.0 20.7324 
76.8 82 37194.1 297368.2 412896.6 19.2289 
78.7460 54913.4 -292 76.4 -413041.9 11.6405 
80.5936 12940.9 287583.0 -4 3191.2 16.5545 
62.3156 91089.9 -28 682.4 - 13345.1 15.3591 
64.0910 09 14.0 21 777.3 13503.9 14.2471 
65. 613 21901.4 272666.1 - 13661.7 13.2011 
81. 123 4 64.5 61955.1 1 836.6 12.2361 
6.9332 65360.2 6 036.1 - 14011.2 1.3236 
90.4469 8 349.6 58119.3 14191.1 10.4612 
91.9164 03468.1 53191.0 -414376.4 . 602 
193.3440 2731.5 48212.1 414561.2 6.8986 
94.7320 42135.6 43344.9 - 14763.4 8.1796 
96.0826 61 76.6 36415.5 14965.0 7.4993 
97.3918 81350.9 3464.0 - 15171.9 .8541 
.6792 0 155.1 26550.7 15384.1 6.2416 
.9267 1065.7 23615.7 15601.4 5.6595 
0 .1477 139.8 18679.0 415823.7 5.1056 
02.3376 14.3 13740.9 - 16051.1 .5176 
03.4999 61606.4 - 06601.4 - 16263.4 4.0737 
4.6358 2013.4 036 0.6 - 16520.5 3.5930 
5.7464 1 2532.7 96918.6 - 1 762.3 .1335 
6.6 28 3 61.8 - 93975.5 - 11008.6 2.6932 
2 7.6961 1 3698.5 - 890 1.3 - 17259.6 .2711 
6.9373 1 4740.3 - 64066.1 - 17 15.3 1.6668 
2 .9571 5685.2 - 9140.0 - 11775.3 1. 791 
0.9565 6 6731.1 - 74193.0 - 18039.6 1.1060 
1.9363 6 875.9 - 69245.2 - 18308.2 0.7480 
2.8973 8 9117.7 - 4296.6 - 16581.0 0.4029 
3.6400 8 0 54.7 - 9347.3 - 16 58.0 . 708 
4.1653 9 1685.1 - 4397.3 - 19139.1 -0.2490 
5.6737 9 3407.2 - 9446.6 - 19424.3 -0.5578 
6. 656 9 5019.3 - 495.3 - 9713.5 -0.8554 
7.4423 9 6719.9 - 95 3.4 - 006.7 -1. 423 
8. 036 9 8507.3 - 4591.0 - 2 303.8 - .4205 
9.1503 1 20360.1 - 29638.0 - 2 604.6 -1.6888 








































- 065488.8 15.1823 
-1065074.3 12.9777 












- 059746.3 -6.9109 
- 059355.3 -1.9619 
-1058966.5 -9.0079 




- 57110.5 -13.5525 
-1056755.8 -14.3596 
- 056 07.4 -15.1370 
-1056065.5 -15.6865 
- 5730.4 -16.6094 
- 5402.3 -17.3072 
-1055061.4 -17.9811 
- 54767.9 -16.6323 
aA change in phase of an assigned reference element has oc rred b t en t is t perature a  th  pr ceding te perature. M lting p int o  
B, 2313 0 K. 
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TABLE III. - Continued. TH_RMODYNAMIC PROPERTIES































































































































































































































































































































































































































































































































aA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of
B, 2313 ° K.
128 
BLE I. ontinued. ERMODYNAMIC OPERTIES 
38) OCl as); olecular eight, 2.277 
ormation rom signed r tion fr  
T, Cpo Hr-HO· ST' -WI-Hal. Hr. f r nce lements  t  O  col/ al  OK c l/ ole col/ ole OK col/mole l ale (f:::.Hrlf. f:::.Hr. 
l/ ale 
la lo Kf l/ l  
 ------  ------- 0 0510.1 084. 3 ------- 094 0.0 
1 0 . 239 9.6 6.8935 989.7 9810.5 085.6 93.2749 10249.5 
200 .0902 5 1.0 2. 412 977.3 - 8 99.2 8064.8 7.0290 10992.7 
98.15 . 55 48 .1 6.3680 325.1 8029.1 8029.1 5.3580 1536.4 
300 10.5765 2500.6 56.4334 429.4 -88009.5 - 8028.4 4.9599 1 45.3 
0 ll. 695 06.4 9.6083 0237 .0 - 6903.8 8018.8 48. 292 11984.8 
0 2.0709 785.0 2.2359 6332.9 5725.1 8041.1 9.3103 312354.6 
0 12.5280 015.8 4.4787 2671.4 94.3 083.9 2.8955 12611.4 
0 2.8952 287.6 6. 384 39219.3 83222.5 81 0.4 8.3111 12 43.9 
800 13.1954 592.7 68.1806 5951.8 - 1917.5 8207.9 4.8699 3 3178.6 
0 3. 417 924.9 9.7495 2849.6 0 85.2 288.9 2. 915 313 81.3 
1 0 3.6444 ll  79. 5 1.1766 59897 .0 9230.6 382.3 .0466 13557.0 
llOO .8117 2652.6 72.4851 7081.0 -77857.5 - 8489.5 8.2897 137 0.1 
1200 13.9505 14040.9 13.69 30 4390.7 - 6469.2 8611.2 .8237 13844.1 
0 4.0662 5 41.9 4.8143 1816.7 75068.2 8745.3 5.5816 13962.2 
4 0 4.1633 16853.6 75.8604 9351.0 - 3 56.6 889.6 .5150 14066.8 
1500 .2 54 8274.1 6.8405 6986.6 236.0 9042.1 .5892 3 4160.0 
6 0 4.3 51 19702.2 77.7621 04717.2 -7 807.9 89201.7 2. 717 314243.4 
1700 4.3748 ll36.8 8.6318 25 7.3 69 73.3 9367.9 2. 604 314318.4 
8 0 4.4262 2576.9 9.4550 20442.0 7933.2 9540.5 1.4215 14 86.3 
1900 14.4707 24021.8 80.2362 28426.9 - 6488.3 89719.2 0. 488 1 447.9 
2000 4.5094 5470.9 0. 794 36488.0 65039.3 89903.7 0.3324 14504.1 
2100 .5433 6923.5 1.6882 4 21.6 3586.6 90093.8 .8641 314555.6 
2 0 .5732 8379.4 2.3654 2824.6 62130.7 90289.2 .4373 14603.0 
300 4.5995 29838.1 83.0138 1093.7 -60672.1 90489.7 .0470 314646.8 
a2400 4.6229 1299.2 3.6357 69426.4 9210.9 96045.4 . 699 14687.5 
500 4.6438 2762.6 4.2331 7820.1 - 47.6 - 6257.1 .3197 314125.4 
600 4.6624 4227.9 4. 078 86272.3 6 82.3 96470.1 . 958 14761.0 
2700 14.6792 5695.0 5.3614 94780.9 4815.2 684.6 .6951 31 194.6 
800 4.6943 7163.1 5.8956 03343.9 53346.5 6900.1 .4153 314826.5 
900 4. 079 38633.8 6.4115 1 59.4 -51816.3 97118.5 .1542 314857.0 
00 4.7203 0105.2 6.9103 20625.6 5 404.9 97338.1 . 098 314886.2 
100 4.7316 1577.8 7. 932 29340.9 48932.3 15 9.5 .6811 14914.5 
3200 4. 419 30 1.5 7.8610 38103.8 41458.6 97782.8 .4657 314942.0 
300 4.7512 4526.2 8.3148 46912.7 - 5984.0 98007.9 .2633 314969.0 
400 4.7599 6 01.7 8.7553 5766.3 4508.4 98234.9 .0721 14995.6 
3500 4. 678 7478.1 9.1833 64663.3 4 32.0 98463.7 .8914 15 22.0 
3600 4.7750 8955.3 9.5994 73 02.6 1554.9 98694.4 .7205 15048.4 
700 4.7 18 0433.1 0. 043 82582.8 40077 .0 98926.9 .5585 - 15075.0 
800 4.7880 1911.6 0.3986 91603.1 8598.5 9161.2 .4045 15101.8 
3900 4.7937 390.7 0.7828 0662.2 37119.5 397.2 .2581 15129.1 
00 4.7991 4870.3 1.1514 09759.3 -35639.8 9635.0 . 187 3 5156.9 
100 4.8041 63 0.5 1.5229 18893.4 34159.7 9874.6 .9 58 3 185.4 
200 4. 087 7831.1 1.8197 28063.6 32679.0 0115.1 .8588 315214.8 
4300 4.8130 9312.2 2.2 82 37269.0 3 1 7.9 0358.6 .7374 31 245.0 
400 4.8170 0793.1 2.5688 46509.0 -29716.4 603.0 .6214 315216.4 
500 4.8208 275.6 2.9018 5782.6 28234.5 0849ol .5104 315308.8 
600 4.8243 3 51.9 .93.2276 65089.1 26752.3 1 1096.1 .4037 315342.6 
700 4.8277 5240.5 3.5465 74427.8 25269.7 01345.8 .3013 15317.1 
800 4.8308 6123.4 3. 587 83798.2 23 86.1 101 96.5 .2030 315414.2 
900 4.8337 8206.6 4.1645 93199.4 2303.5 101848.6 .1086 315452.3 
5000 4.8365 9690.1 4. 642 02630.8 20820.0 10 102.2 .0175 315492.1 
5100 4.8391 173.9 4.7580 12092.0 19336.2 102351.2 .9300 315533.1 
200 4.8415 2657.9 5.0462 21582.3 -17852.2 102613.7 .8455 315517.0 
300 4.8439 4142.2 5.3289 31 01.1 1 367.9 102871.5 .7640 315622.3 
400 4.8461 5 26.7 5.6064 40647.9 14883.4 103130.7 .6854 315 69.6 
500 4. 481 7 11.4 95.8788 50 22.2 -13398.7 103 91.3 .6093 15119.0 
5600 4.8501 18596.3 6.1464 59823.5 - 913.8 10 653.2 . 359 315770.6 
100 4.8520 081.4 6.4093 69451.3 -10428.1 103916.5 .4650 -315824.4 
5800 4.8537 1566.7 . 676 79105.2 943.4 104181.0 .3961 315880.5 
5900 14.8554 3052.2 6.9215 84.7 458.0 104446.9 .3295 15939.1 
6000 4.8570 4531.8 7. 1l2 9 489.3 972.3 04714.0 .2650 316000.1 
 change  hase f an signed f rence lement as curred etween is tempe ature nd e receding mpe ature. elting oint f 
, 23130 . 
































































TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES














































































































































































































































































































































































































































































































































































































































































OH(_ refers to crystal state.
bMelting point.
CA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
8, 2313 ° K
T, Cp, 
































































6 00 0.45 




































































BLE II. - ontinued. ERMODYNAMIC OPERTIES 
7) 203 rystal, uid); olecular eight, .64 
ormation from ssigned Sr, -(Ff-HO',a HO T' f r nce lements 
col/mole o  Ol/mole c l/mole /:::,H7'lr, 
l/mole 
loglo r 
0 0 - 07558.3 03862.8 -------
.624 0.8 - 0 3 6.7 04733.7 52.9309 
.850 02.7 - 06591.0 0 1.5 19.7453 
12.870 18.9 - 05340.0 05340.0 09.9439 
2.976 45.9 - 05311.4 05340.7 08. 658 
7.813 1 8.9 - 03622.0 05369.3 2.9530 
22.233 196.4 01638.2 05300.3 19.5885 
26.273 621.7 9416.2 05133.1 .3526 
. 03 0437.7 - 969 3.9 04877.8 .4819 
30.833 145.4 96406.8 0401>2.0 8.2709 
.614 1 145.4 - 90780.1 98623.9 8.2709 
1.6893 4233.1 2 8440.0 9 582.3 .7589 
45.2758 8584.9 85395.0 97880.4 .7067 
8.4840 3275.7 82350.0 97250.9 3.4812 
1.3862 271.5 - 793 5.0 96688.3 .5812 
4.0357 544.5 7 260.0 96187.2 .6733 
6.4730 9071.6 73215.0 95737.8 8.5273 
8.7296 4833.1 70170.0 95331.6 4.9784 
1>0.8304 0812.3 67125.0 94960.9 1.901>9 
2.7956 6994.7 64080.0 94620.9 9. 227 
64.6416 367.5 61035.0 94308.2 6.8567 
6.3821 19.5 257990.0 94020.7 4.7559 
8.0285 640.8 5 945.0 93756.2 2.8779 
9.5903 3522.4 519 0.0 93512.8 1.1893 
1.0760 90556.3 48855.0 93289.2 9. 26 
2.492 5 735.3 - 45810.0 93083.9 8.2756 
3.8461 05052.7 42765.0 92895.8 7.0103 
5.1420 12502.6 39720.0 03424.2 5.8 41 
6.3851 20079.4 36675.0 03270.3 4.7093 
7.5793 2 778.0 630.0 03124.3 3.6899 
8.7285 35593.7 30585.0 02986.1 2.7465 
9.8359 43522.3 27540.0 02855.5 1.8 07 
0.9045 51559.6 24495.0 02732.3 1.0559 
1.9368 597 2.0 21450.0 02616.4 0.2953 
2.9352 67945.8 18405.0 02507.5 .5847 
3.9020 76287.9 15360.0 2405.4 .9180 
4.8390 84725.2 12315.0 02309.9 . 926 
5.7480 93254.8 09270.0 0 220.7 .7038 
. 306 01873.9 06225.0 02137.6 .1486 
7. 884 10580.1 03180.0 02060.4 .6248 
8.3227 19370.8 0135.0 01988.9 .1294 
9.1348 28243.9 97090.0 01922.8 . 601 
.9257 37197.1 9 045.0 -301861.9 .2149 
0.6967 46228.4 91000.0 01805.9 .7920 
1.4486 5335.8 87955.0 -301754.8 .3899 
2.1823 64517.5 84910.0 01708.2 .0069 
2. 988 73771.7 81865.0 -301666.1 .6416 
3.5989 83096.7 78820.0 -301628.1 .2933 
4.2832 92491.0 1 775.0 -301594.3 .9607 
4.9524 01 52.9 72730.0 -301564.3 .6422 
5.6073 1480.9 1 9685.0 -301538.0 . 371 
6.2484 21073.9 1 6640.0 -30 515.4 .0450 
6.8762 30730.2 163595.0 -301496.2 .7651 
7.4914 0448.7 16 550.0 -301480.4 .4960 
8.0944 50228.1 1 7505.0 -301467.8 .2378 
8.6857 360067.2 154460.0 -301458.4 0.9892 
9.2657 69964.8 5 415.0 -301452.0 0.7501 
9.8349 379919.9 48370.0 -301448.6 .5200 
0.3936 389931.4 45325.0 -301448.0 0.2981 
0.9422 3 998.3 42280.0 -301450.2 .0842 
01.4812 10119.6 39235.0 -301455.1 -0.1218 
02.0108 420 94.2 136190.0 -301462.6 -0.3214 
02.5313 430521.4 -133145.0 -301472.7 -0.5138 
03.0431 4 800.2 -13 100.0 -301485.2 -0.6 99 
 
ormation f om 




- 48 3.8 --------
- 50834.5 06. 150 
- 52717.0 7 5.2309 
- 54009.9 5 4.2509 
- 54028.8 5 0.8450 




















- 41973.2 7.3586 











3 351.1 1.4451 
34811.5 0.0951 
73 274.8 .8211 
733741.2 . 168 
733210.9 .4767 




- 30615.7 .5819 
















721.1 - .8864 
c  change in hase of an a signed ref r nce element has o curred etween this temperature and the receding tempe ature. elting oint f 
B, 313° . 
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TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES

























































































































































































































































































































































































































































































































OH 0 refers to crystal state
bMelting point
cA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
B, 2313 ° K.
 
T, Cp, 










1 0 0.45 
11 0 0.45 
12 0 0.45 
3 0 0.45 
4 0 0.45 
5 0 0.45 
6 0 0.45 
7 0 0.45 
8 0 0.45 



















8 0 0.45 






















aHO refers to crystal state. 
elting oint. 































































ABLE II. - ontinued. HERMODYNAMIC ROPERTIES 
6) B203 lass, iquid); olecular eight, S.64 
ormation rom signed 
ST' -(FO-HO) a TO' HO T' reference elements 
col/mole o  ol/mole ol/mole (!:::.HTlf, 
ol/mole 
loglo f 
8.64 020.8 0980.0 0980.0 08.0091 
8.73 85.3 0954.0 300983.3 0 .6490 
3.47 126.2 296.5 01043.8 51.8261 
7.88 69 .4 97312.7 0974.8 18.9320 
0. 285 453.7 95748.0 - 0160.1 04.61>32 
0. 285 453.7 - 95748.0 - 0160.1 04.6632 
2. 294 729.3 94530.0 0246.9 7.027& 
7.6233 0263.0 91485.0 9368.9 1.4274 
1.6893 4233.1 - 8440.0 - 9 582.3 9.7589 
5.2758 8584.9 85395.0 97880.4 0.701>7 
8. 840 3275.7 82350.0 97250.9 3.4812 
1.3862 8271.5 793 5.0 296688.3 7.5812 
4.0357 3544.5 7 260.0 96187.2 2.1>733 
6.4730 9071.6 73215.0 95737.8 8.5273 
8.7296 4833.1 70170.0 95331.6 4.9784 
0.8304 0812.3 - 67125.0 9491>0.9 1.901>9 
2.7956 6994.7 - 64 80.0 - 94620.9 9. 227 
.1>411> 367.5 61035.0 94308.2 1>.851>7 
6.3821 19.5 57990.0 94020.7 4.7559 
8.0285 640.8 - 5 945.0 293756.2 2.8779 
9.5903 3522.4 51900.0 93512.8 1.1893 
1.0760 0556.3 48855.0 93289.2 9.1>626 
2.4925 735.3 - 45810.0 93083.9 8.2751> 
3.841>1 5052.7 - 4271>5.0 - 92895.8 7. 103 
5.1420 2502.1> 39720.0 034 4.2 5.8 41 
1>.3851 2 079.4 31>675.0 03270.3 4.7093 
7.5793 778.0 630.0 03124.3 3.6899 
8.7285 593.7 30 85.0 02986.1 2.7465 
9.8359 3522.3 27540.0 028 5.5 1.8 07 
0.9045 1559.6 24495.0 027 2.3 l.0559 
1.931>8 597 2.0 21450.0 021>16.4 0.2953 
2.9352 1 7945.8 18405.0 02507.5 .5847 
3.9020 1>287.9 1531>0.0 02405.4 .9180 
4.8390 47 5.2 - 12315.0 02309.9 .2926 
5.7480 3254.8 09270.0 302220.7 .7038 
1>.6301> 01873.9 01>225.0 02137.1> .1486 
7.4884 10580.1 03180.0 02 1>0.4 1>.6248 
8.3227 19370.8 0135.0 01988.9 1>.1294 
9.1348 28243.9 97090.0 01922.8 .1>601 
9.9257 37197.1 9 045.0 01861.9 .2149 
.1>91>7 46228.4 91000.0 01805.9 .7920 
1. 481> 5335.8 187955.0 01754.8 .3899 
2.1823 04517.5 84910.0 01708.2 . 01>9 
2. 988 73771.7 8181>5.0 11> >6.1 .1>416 
3.5 89 83096.7 78820.0 01628.1 .2933 
4.2832 92491.0 1 775.0 01594.3 .91>01 
4.9524 01952.9 112730.0 01564.3 .6422 
5.6073 1480.9 69685.0 01538.0 . 371 
1>.2484 21073.9 1>6640.0 0 515.4 .0450 
1>.8762 30730.2 63595.0 01496.2 .7651 
7.4914 40448.7 60550.0 01480.4 .4960 
8.0944 50228.1 1 7505.0 01467.8 .2378 
8.1>851 60067.2 54460.0 01458.4 .9892 
9.2657 69964.8 5 415.0 01452.0 .7501 
9.8349 79 19.9 48370.0 01448.6 .5200 
0. 936 89931.4 45325.0 01448.0 .2981 
0.9422 998.3 - 42280.0 01450.2 .0842 
01.4812 10119.1> 39235.0 01455.1 .1218 
02. 108 20294.2 36190.0 014 2.6 .3214 
02.5313 30521.4 3145.0 301472.7 .5138 











- 49908.4 54.1>578 








7 1>433.2 9.6211 
74587b.9 1.8561 
-745319.9 65.01>1>8 
4471>2.1> 9. 807 









3 191.0 3.7334 
381>37 .2 1.5974 





3 351.1 1. 451 
34811.5 0.0951 
73 274.8 .8211 
733741.2 . 168 
733210.9 .4767 
321>84.1 .3 59 
32161.0 .3698 
3 641.8 .3945 






281 0.3 .2796 
27648.1 2. 559 











 hange  hase f  signed f rence lement as curred etween is mpe ature d he receding empe ature. elting int f 



































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES
(ZS) B203 (gas); molecular wel ht, 69.84
Formation from assigned





























































































































OA change in phase of on assigned reference element has































































































































































































































































































































and the preceding temperature. Melting point of
ABLE III. - ontinued. HERMODYNAMIC ROPERTIES 
(35) 203 (gas); olecular eight, 9.64 
ormation from signed 
5 
ormation from 
T, Cpo r- o , Sr. -(Ff-Ho)· r,  f r nce l em ents aseous toms 
oK ol/mole OK ol/mole ol/mole oK ol/mole ol/mole (6Hf lr. 6Hr. 
ol/mole 
l glo r 
ol/mole 
0 ------  -------  -2053 3.4 201647.9 ------- 4 169.0 
1 0 9.0459 19.0 3.7820 59.2 - 04524.4 -20 881.4 39.3382 - 47982.1 
0 2.9699 918.5 1.2435 0130.2 03425.0 01985.5 18.6848 - 49551.0 
98.1, 5.8476 343.4 7. 021 633.2 -2 2 00.0 020 0.0 46.0273 - 50669.9 
3 0 5.8903 .l3 72. 8 7.1003 6757.3 201970.6 - 1 9.9 45.1140 50688.0 
0 .7836 062.4 1.9480 3716.8 200281.0 -2 2028.3 08. 235 - 51546.2 
0 9.1571 912.5 6. 07 122.8 98430.9 02093.0 6.2445 - 5 221.5 
0 0.2369 84.2 9.6625 8913.3 - 96459.2 -202176.1 1.5201 65 62.7 
0 1. 118 0953.1 2.8500 7041.9 94390.3 -202274.2 0.9983 - 53199.0 
0 1.8 62 3 01.2 5. 173 5472.7 92242.2 -202384.6 3.1 20 - 53551.1 
0 2.4106 5314.0 8. 230 4176.7 '190029.4 2 2514 •. 8 6.9574 -653835.1 
0 n 896 7579.8 0.7098 3130.0 877 3.6 202664.5 2.0383 654063.7 
11 0 3.2839 9 89.1 2.9105 62312.4 1 5454.3 02837.6 8. 103 -65 246.9 
2 0 3.6 01 234.3 4.9509 1706.7 83109.1 036.3 4. 506 -654392.9 
3 0 3. 815 4609.3 6.8518 01297.9 180734.1 03256.9 1.8049 54508.1 
4 0 4.1 90 7009.2 6.6301 1073.0 178334.2 034 5.9 9.3627 54597.5 
5 0 4.3009 9429.9 0.3002 21 20.4 75913.5 37 9.4 7.2437 -654665.4 
6 0 4.4636 1 66.4 01.8739 3 129.8 - 73475.0 - 04015.9 5.3874 654715.0 
7 0 4.6031 4321.9 103.3613 41392.3 71021.5 -20 294.7 3. 470 -654749.1 
8 0 4.7229 6786.4 04.7710 51799.5 66 55.1 204565.7 .2670 -654770.0 
9 0 4.8266 9266.0 06.1106 62344.1 6077.5 204888.7 0.9787 654779.5 
00 4.9166 1753.2 07.3864 73019.5 - 63590.2 - 052 3.0 9.7997 654179.3 
1 0 4.9956 4249.0 06.6040 63819.5 61094.5 205526.7 8.7310 - 54770.5 
2 0 ,.0652 6752.1 09.7685 94738.5 56591.4 05665.2 7. 579 54754.6 
3 0 5.1265 9261.7 11 O. 8640 05771.5 56081.7 -206212.5 6.6682 547 2.3 
02400 5.1609 1 77.1 1.9546 16913.6 53566.3 1 270.5 6.0 41 - 54704.7 
5 0 5.2293 4297.7 12.9835 28 61.1 51045.7 17641.1 5. 221 - 54672.5 
6 0 5. 27 6822.8 13.9739 39509.2 - 46520.6 - 16014.9 .4896 654636.5 
7 0 5.3117 9352.1 14.9284 50954.6 45991.3 18392.5 3.6106 - 54597.3 
6 0 5.3467 1685.0 115.6496 62493.6 1 3458.4 218773.9 3.1186 - 54555.6 
9 0 5.3184 421.3 6.1396 74123.5 40922.1 2 9159.5 2.5894 54512.0 
0 5.4012 69 0.6 17.6005 85840.6 3 362.8 19549.2 2.0380 54466.9 
1 0 5.4334 9502.7 8. 340 91642.7 35840.7 219943.3 1.5221 54420.8 
2 0 5.4512 2047.2 9.2419 9526 •. 7 3296.2 20341.6 11.0367 65 374.3 
3 0 5.4790 4594.1 0.0256 21490.3 307 9.4 20744.3 0.5806 654327.8 
3400 5.4990 7143.0 0.7865 3531.1 28200.5 21 51.2 0.1503 654281.6 
3500 5.5173 9693.8 1. 259 45 46.8 125649.6 21562.3 .7435 654 36.2 
6 0 '>.5343 6 246.4 2.2450 57835.6 23097.0 - 21977.5 .3590 654191.9 
7 0 5.5499 4800.6 2.9448 7 095.2 20542.8 22396.7 .9946 5 149.0 
8 0 '>.5643 1356.3 3. 264 82423.9 11981.1 2819.9 .6486 541 8.0 
9 0 5.5176 913.4 4.2906 94819.9 15430.0 3246.9 .3197 54069.1 
0 5.5900 2471.8 24.9 83 01281.5 12871.6 - 23 77.6 .0066 54032.6 
1 0 5.6016 5031.4 5.5104 9807.1 10312.0 24111.8 .7083 53998.8 
2 0 '>.6123 7592.1 6.1874 2395.1 07751.3 2 549.6 .4235 653968.0 
300 5.6223 0153.8 6.7902 5044.1 105189.6 - 24990.7 .1513 53940.3 
4 0 5.6317 02716.6 27.3194 1752.6 0 626.9 25435.0 . 913 - 53916.1 
5 0 5.6 04 05280.2 1.9 55 10519.5 063.3 25882.5 . 425 53895.5 
6 0 5.6466 07844.6 6.5 91 83343.3 7498.8 26333.1 .4037 -653 78.8 
7 0 5.6563 10409.9 9. 106 96 22.9 4933.6 2 786.6 .1744 - 53866.2 
8 0 5. 36 2975.9 29.6110 09157.1 92367.6 27 42.9 .9545 53857.8 
9 0 5.6704 1 542.6 0.1403 2144.8 89800.9 27702.1 .7 34 53853.9 
0 5.6768 18109.9 0.6569 35184.8 7233.5 28163.9 .5399 53854.7 
0 5.6 28 0677.9 31.1615 48216.2 4 65.5 28628.4 .3 44 653860.3 
2 0 5.6685 23246.5 31.6662 61418.0 20 6.9 2 095.4 .1 56 653 10.8 
'>3 0 5.6 39 25815.6 32.1556 74609.1 9527.8 29564.9 .9 37 -653886.5 
, 0 '>.6990 28385.3 32.6359 87 48.8 6958.2 3 036.8 .7983 53907.4 
0 5.7038 0955.4 3.1075 01136.0 4388.0 30511.0 .6287 65 933.8 
6 0 5.7084 3526.0 3.5107 14470.0 1817.4 30981.6 .4650 53965.7 
1 0 5.7121 6097.1 4.0258 27849.9 9246.4 31466.4 .3071 - 54003.4 
8 0 5.7168 668.5 3 .4130 1214.9 674.9 231947.5 .1536 5 046.9 
'>900 5.7207 1240.4 34.9127 4144.3 4103.0 - 32430.7 . 055 54096.3 
0 5.7245 3812.7 5.3450 68257.2 1530.7 - 32916.0 .8618 54 51.9 
a  ange i  ase f a  signed ference lement s ccurred tw en is perature d e ceding t perature. lting int f 
, 13 0 . 
































































TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES

































































OA change in phase of an


































































































































































































































































































































































































































































occurred between this temperature and the preceding temperature Melting point of
124 
T BLE II. - ontinued. T ERMODYNAMIC P OPER~IES 
(34) 202 ( as); olecular eight, 53.64 
ation fr  i ed F ation f  
1, Cp, H!f- H(5, Sr, -( f-HO
" 
O  r rence l ents g s at  
o  col/mole oK col/mole col/ ole o  col/mole c / ole (b.Hflf, loglo Kf b.Hf, 
ol/mole l/male 
0 ------ 0 -------  - 4358.1 - 17 0.0 ------- - 723-4.5 
100 8.1962 723.8 46.1670 3 92.9 - 36 4.3 - 1681.9 5.0161 - 98615.4 
;>00 1l.5147 13.4 .8924 65.1 - 2644.7 - 1547.9 1 3.0893 - 9136.1 
298.1'> 13.6873 2960.1 57.9350 313.2 - 1398.1 - 1398.1 .9909 - 0511.4 
300 13.7178 2985.4 58.0197 1 420.5 - 1312.7 -1 1395.5 .4812 - 0523.8 
400 15.0225 4427.2 .1 85 0436.2 09930.9 -1 316.7 .2068 - 0 11.8 
500 15.9441 5977.5 65.6142 829.5 - 08380.6 - 315.5 0.0434 - 01516.4 
600 16.6852 10.2 .5 88 3543.1 - 06748.0 - 1360.1 .9333 - 01950.3 
700 17.3045 931 O. 6 71.2087 535.5 - 05047.6 - 1431.7 6.1376 - 02251.3 
BOO .8226 067.7 . 543 175.7 - 03290.4 - 1540.2 1.7863 - 02492.2 
900 18.2538 12872.2 75.6191 55239.0 - 01486.0 - 16 71.8 8.3991 02683.5 
1000 18.6116 14716.0 1 .6215 905.5 9642.1 1829.6 5.6857 02 33.8 
1100 18.9085 16592.5 79.4097 0758.2 91765.1 - 120 6.1 3.4623 - 02950.3 
1200 19.1556 496.0 .0659 783.0 95862.1 12 32.2 .6 60 - 0 038.7 
1300 19.3622 20422.2 82.6075 967.6 9 935.9 12413.3 0.0323 - 03103.8 
1400 19.5359 22361.4 84.0490 301.2 9 90.7 12134.9 8.6801 031 9.4 
1500 19.6828 24328.5 5.4 20 03174.4 029.6 113012.7 7.5055 03118.6 
1600 9.8078 6 03.2 6.6764 12378.9 - 8054.9 13304.5 6.4753 03193.8 
1700 19.9148 28289.5 87.8805 121107.3 6068.7 13609.1 5.5 36 - 03191.2 
1800 20.0069 30285.7 89.0215 2 952.9 84012.5 13926.0 4.7512 - 03190.5 
1900 20.0868 32290.5 0.1054 38909.7 82067.7 14254.6 4.0 22 503115.0 
2000 20.1563 34302.7 91.1375 41972.3 055.4 14594.0 3.3642 503152.0 
2100 20.2172 6321.4  .1224 57135.7 8036.7 1 943.9 2.1670 03122.4 
2200 20.2708 38345.9 93.0642 6395.3 6012.2 15303.5 2. 223 5 3087.3 
2300 20.3181 0375.4 3.9663 75 47.2 73982.8 15672.6 1.7237 5 3047.3 
a 2400 20.3601 42409.3 94.8320 85181.4 71948.8 26751.1 1.2280 5 003.1 
2500 20.3976 47.3 5.6639 94712.4 -69910.9 27140.6 0.7657 502955.3 
2600 20.4311 46488.7 6. 46 043 9.1 -67869.4 27531.8 0.3377 502904.4 
2700 20.4612 48533.4 7. 362 14004.4 5824.8 121925.0 .9401 502851.1 
2800 20.4884 50580.9 7.9808 23765.5 63177.3 128320.4 .5 96 502195.6 
2900 20.5129 2631.0 8.7002 3599.7 61727 .2 12 718.2 .2238 502138.6 
3000 20.5352 54683.4 9.3960 43504.7 59674.8 129118.5 .8996 -502680.2 
1 0 0. 554 6 37.9 0.0697 53478.2 57620.2 29521.4 .5962 -502620.9 
3200 20.5739 58794.4 0.1226 63518.0 563.7 29926.8 .3100 02561.1 
3300 20.5908 0852.7 01.3560 73622.1 3 05.5 1 0334.9 .0410 502501.0 
3400 20.6062 62912.5 01.9709 83788.6 1445.6 30745.6 .1861 502441.0 
3500 20.6204 64973.9 02.5684 94015.7 9384.3 31158.8 .5460 502381.4 
3600 20.6335 67036.6 03.1495 04301.7 -41321.6 31514.7 .3183 -50 322.4 
3700 20.6456 69100.5 03.7150 1 645.0 -4 251.6 31993.0 .1023 502264.3 
3800 20.6568 165.7 04.2658 25044.2 43192.5 32413.8 .8968 -502207.4 
3900 20.6672 73231.9 104.8025 35497.7 -41126.3 132831.0 .1011 02151.9 
4000 0. 768 5299.1 05.3258 46004.3 -39059.1 133262.5 .5147 5 2 98.0 
4100 20.6857 77367.2 05.8365 5 562.5 -369 0.9 -133690.3 .3369 -5 2045.9 
200 0.6940 9436.2 06.3351 61171.1 -34922.0 -134120.3 .1669 - 01995.9 
4300 20.7018 81506.0 106.8221 17829.1 -32852.2 34552.4 .0041 501948.2 
4400 20.7090 3576.5 07.2981 8 35.2 -30 81.6 34986.5 . 486 501903.0 
4500 20.7158 85647.8 107.7636 9288.4 -28710.4 -135422.7 .6996 -501860.4 
600 0.1222 719.7 08.2190 410087.6 -26638.5 -135 60.8 .5563 501820.7 
4700 20.7281 89792.2 108.6647 20931.8 -24565.9 -1 6300.8 .4185 -501184.0 
4800 0.7337 91865.3 109.1011 431820.2 - 2492.8 -136742.6 .2862 -501750.6 
4900 0.7390 93938.9 09.5287 42751.8 -20419.2 -137186.2 .1592 -501720.6 
5000 20.7440 96013.1 10 .9478 453125.7 -18345.1 -13 631.5 .0364 -501694.1 
5100 20.7487 98087.7 10.3586 46 141.1 -16210.4 -13 078.5 4.9185 -50 671.4 
'>200 20.7531 100162.8 10.7615 4 5791.1 -14195.3 -138527.1 .8044 -501652.6 
5300 20.7573 022 8.3 .1569 4 6893.1 -12119.8 -138971.3 .6943 -501637.8 
5400 20.7612 104314.3 111.5449 49 028.3 -10043.9 -13 429.1 .5881 -501627.3 
5500 20.7649 06390.6 1. 259 09201.8 -19 1.6 -139882.4 .4852 -50 621.2 
,600 20.7685 108467.2 12.3001 20413.2 -58 0.9 -140337.2 4.3858 -501619.6 
5700 20.7719 10544.3 12.6677 531661.6 -3813.9 -140793.4 4.2899 -501622.1 
5800 20.7750 112621.6 13. 290 542946.5 -1136.5 -14 251.1 4.1964 -501630.6 
5900 20.7781 14699.3 1 .3842 54261.2 4 .1 -141710.1 4.1062 -501643.5 
6000 20.7810 116777.2 113.7334 5 5623.2 419.1 -142170.5 4.0186 -50 661.5 
aA change in phase of an assigned r f r nce element has occurred between this temperature and the preceding temperature. Melting point of 
B, 2 13° K. 
































































TABLE IIl. - Continued. THERMODYNAMIC PROPERTIES
































































































































































































































































































































































































































































































































































































OA change in phase of on assigned reference element has occurred between this temperature and the preceding temperature Melting point of
B, 2313 ° K
T, p, Hf-Ho' 
 col/mole o  col/mole 
0 ------ 0 
HC .1 H4 98.9 
2CC .7126 90.4 
298.15 10.C 95 14.2 
300 10.082l 432.8 
4CC .1112 497.7 
5CC 12.0111 4658.7 
6CC .6379 8n.8 
1CC 13.1C13 11€0.9 
8CO . 461 5C9.1 
<;CO 13.7062 867.3 
lcoe 3.9055 1248.3 
ll O 14.06C7 2646.9 
12 O 4.1834 4059.4 
1300 14.2818 54 2.8 
14 O 14.3619 16915.1 
1500 4.4277 8354.7 
It C 14.4824 9800.3 
17CC 4.5284 1250.9 
1800 4.5673 2705.7 
9 0 4.6006 4164.2 
2CCO 14.6292 25625.7 
21CO 4.6540 10E9.9 
2200 14.6156 8 56.4 
23 O 4.6946 024.9 
024(0 4.7113 1495.2 
2500 14.7261 290.1 
2600 4.73~3 40.4 
700 4.7511 5914.9 
28CO 4.7611 37390.6 
~ C 4. 112 867.2 
0 C 4.7798 0344.8 
31CO 4.1876 1823.2 
20C 4.1947 302.3 
33eo 14.8C12 4782.1 
400 4.8C71 6 62.5 
'35CO 4.8125 743.5 
3600 4.e175 9 25.C 
310C 4.8221 0707.0 
8 C 4.8263 2189.4 
3HC 4.83C2 53612 .2 
0 4.e339 5155.4 
4100 4.8312 639.0 
200 4.8 04 8122.e 
3 0 4.E433 9607.  
4400 l .8460 1091.5 
5 O 4. 4e6 2576.2 
46CO 4.8510 4061.2 
7eo 4.8532 5 6.4 
48 O 14.8~53 67031.8 
~CC 4.8513 8517.5 
50eo 4.8591 003.3 
I O 4.etO~ 1489.3 
52ce 4.8625 12975.5 
53CC 4.8641 461.8 
4 O 4.8656 15948.3 
5(C 4.8670 17 34.9 
5600 4. 683 8921.7 
7eo 4.8f95 0408.6 
8 O 4.8107 1895.6 
59 CO 4.8719 382.7 
0C 4.8729 4869.9 
BLE II. - ontinued. ERMODYNAMIC OPERTIES 
3) 02 as); olecular eight, 2.82 
ormation rom signed 
ST' -{Ff-HOl , HO , f r nce lements 
l/mole o.  col/mole ol/mole {t..Hflf, 
col/mole 
loglo Kf 
------- 0 7C14.2 4647.8 -------
5.8030 81.4 86)15.3 4648.; 5.9355 
. 271 7 5.0 8 ~23.8 4632.1 3. 437 
54.9672 3974.3 4HO.C 46 0.0 3. 064 
5.0295 4076.0 - 4581.4 4599.3 2.6239 
.C853 736.4 3516.5 4571.0 7.2188 
be. 7U 5617.6 - 23 5.5 4550.1 7.9786 
2.9208 1859.7 21.4 45 2.3 1.8 02 
4.9055 8253.0 98 3.3 4522.1 7.4 22 
6.6186 4833.8 78 0~.1 4522.6 4.1235 
68.278C 1582.9 - 7146.9 4539.5 1. 579 
<;.732<; 8 84.6 5765.9 4573.1 9.5048 
71.Cl:58 25.4 -74367.3 4625.4 7 .8241 
2.2941 12694.3 2954.9 4697.C 6.4225 
13.434C 981.4 -71531.4 - 4785.6 5.2355 
. 954 7378.5 Cl99.1 4 88.7 4.2167 
5.488t 4 78.2 86 9.5 5003.9 . 327 
H.4215 l 2 74.2 7213.9 513C.0 2. 582 
77.3009 110160.7 65763.3 5266.3 1.8736 
8.1325 17932.8 64308.5 5412.4 1.2642 
8.9210 257 5.8 285C.l 567.8 0.7179 
H.6101 3715.7 - 1388.5 5732.1 0. 254 
80.385C 41718.7 - n4.3 5905.0 . 788 
1.0673 49791.6 5~451.8 6086.1 .3720 
1.720C 57931.2 6 89.3 6275.2 . 99 
82.3458 6134.7 - 519.0 1822.1 .6394 
2.9461 743~9.5 4047.1 2027 .6 .3C46 
3.5245 8 723.3 2573.8 92237.0 . 49 
4.C8IC 9 103.7 5109~.3 2450.3 .7075 
4. 176 9538.8 - 9623.6 26 7.6 .4398 
5.1358 08026.6 8147.0 2 8.8 .1902 
85.6367 16 65.4 4 66~.4 3114.0 .9564 
6. 215 2 153.4 5 91.1 43.0 .7375 
6. 5911 3189.2 3711.9 3 15.8 .5315 
7.0464 42471.2 32.1 3812.3 . 377 
e  .4884 5 198.0 0751.7 40 2.5 .1548 
1.9171 59968.4 92 C.7 94296.1 .9817 
e. 35C 6 781.2 - 789.2 4543.1 .8180 
8.7411 7635.1 63C7.3 4793.5 . 628 
9.1364 86529.0 4824.8 5047.0 .5152 
9.52lf 95462.0 E42.0 95 03.5 .3749 
9.E971 04433.0 1 58.8 563.0 .2411 
9C.2634 13441.1 e375.2 5825.4 . 137 
0.62H 2485.4 891.4 6 90.5 . 918 
~C.9703 31 65.0 7407.2 6358.2 .8753 
1.3115 4C679.2 5n2.7 9 628.4 .7639 
1.6452 49827.1 - 438.0 969Cl.l .6572 
S1.~716 59C08.C 2953.0 7176.1 . 548 
2.291C 682 1.2 1467.8 1453.4 .4562 
2.6037 7466.0 982.4 732.9 .3617 
n.noc 86741.7 8496.7 8014.5 .2709 
53. 102 96047.8 7010.9 8298.1 .1832 
3.5e45 05 83.5 524.9 8583.7 .09% 
3.7531 1 748.5 4038.7 871.3 .0175 
4.C76< 2 142.0 2552.4 9160.7 .9390 
~4.354C 3563.5 11065.9 9451.9 .8632 
4. 268 43012.6 -9579.3 9744.9 .7 98 
94.8947 52488.7 8e92.5 0039.6 .7190 
5.1579 61991.4 6C5.6 -1 0336.0 .6506 
5.4165 715 0.2 5 18.6 1 0634.0 .5840 
~5.67Cl 81074.6 -3631.5 0933.5 .5197 
5.9207 ge654.2 2144.3 01234.7  .4573 
 




l glO  
36401.5 --------
37282.5 6.0936 
38103.8 57. 812 
38713.3 35.4610 
387 3.2 3.9300 
3 191.3 2. 02; 
- 39548.2 5.1203 
39823.8 0.3756 
40 40.2 2.6879 
40213.2 9. 145 
40353.9 9.0860 
40470.2 0.8201 
405 7.6 4.0549 
- 40650.4 8.4158 
40721.4 3.6432 
40783.0 9. 15 










4 151.7 .1328 
41172.2 4.9 58 
41192.1 3.9237 




41291.4 .6 80 




4 4 0.1 .4578 










41843.8 . 343 
41899.1 . 166 








42543.6 .8 15 
42632.5 .0703 
4 725.1 1.2819 
a  hange in hase f an signed ef rence lement as curred etween this empe ature nd the r ceding tempe ature. elting oint f 
, 313° . 
122
TABLE III. - Continued. THERMODYNAMIC PROPERTI_ES






























































































































































































































































































































































































































































































































































































cA change in phase of on assigned reference element has occurred between this temperature and the preceding temperature Melting point of
B, 2313 ° K
122 
BLE III. - ontinued. ERMODYNAMIC OPERTIES 
2) O as); olecular eight, '26.82 
ormation rom ssigned rmation rom 
T, Cp, H,/--HO' ST' -{Ff-HOl, HO T, r f r nce lements seous toms  l/ ole O  l/ ole c l/ ole  ol/mole l/mole {!:::.HTlr, loglo r !:::'Hf, 
col/mole ol/mole 
e ------  -------  670.9 0 .0 ------- - 8 6'7.3 
lCe .9566 93.9 1.0015 4C6.3 64.8 341.0 . 529 - 8125.7 
ce 6.9582 1389.6 45.823E 75.2 5C6C.5 608.9 - .2935 485.5 
98.15 .Sta2 073.2 .6044 418.2 4.1 7 4.1 .7500 8812.5 
300 .9791 CE6.1 8.f47t 2508.2 757.0 745.6 . 759 - 8 18.5 
4CC .af83 2787.8 C.6 56 7478.4 58.7 765.8 .8248 89 31.8 
5CC . 299 50 .2 2.2591 2627.3 173.1 7C5.7 .4521 89 24.8 
CO . :£73 234.9 3.5945 7921.8 05.9 599.8 .8644 - 8 695.3 
7CC 7.6U7 4987.7 54.7545 3 0.4 658.7 463.6 .1527 - 8 943.2 
€CC .et C 759.7 5.7851 868.4 30.7 305.8 .3628 - 90170.2 
9CC .S7C8 549.C 6.7145 94.1 0219.9 127.0 .5214 90378.9 
10ce 8.1C86 7353.1 57.5617 C208.5 11024.1 930.3 .6436 90571.8 
lICC . 256 170.C 8.3401 6 04.1 1840.9 715.7 .7396 1 0751.4 
12(C .3248 8997.7 59.0602 1874.6 2 68.6 483.6 .8158 90 19.7 
13CO . C90 834.5 .730C 7814.5 3505.4 236.7 .8 70 1 1078.6 
14 C .4 08 (679.0 6C.3559 3819.1 4350.0 9 7 .9 .9263 91229.4 
5  ( .5424 1530.3 0.9431 9 84.4 5201.2 7(9.7 .9663 91 73.3 
HCC . 957 12387.3 61.4962 HC6.6 16058.2 433.4 . 989 9 511.3 
17(C .6~20 3249.2 2.0187 2182.6 6920.1 14 .9 . 254 91644.2 
lE C 8.6825 14115.5 62.513E 8409.5 786.4 859.6 .0469 91772.6 
19CC .7183 985.5 62.9843 04684.6 8656.5 563.0 .0642 91897.2 
200C .7501 859.0 3.4 23 l11 C5.6 9529.9 260.6 .0782 92018.3 
 ( . 785 735.4 3.859S 1 7 370. 3 0406.4 952.8 . 891 92136.5 
22CO . C42 7614.6 4.2689 23776.9 285.5 63 .9 .0975 92252.0 
noe .8275 496.2 4.6608 3C223.5 167.1 3 .2 . 040 - 92365.1 
a24(C 8.8489 9380.0 5.036S 36708.5 3C51.0 350.2 .0901 92476.2 
2500 8.8687 20265.9 65.3985 4 230.4 3936.9 678.0 .0 37 1 2 85.3 
6 ( .BE72 153.7 65.7461 491 7.8 4824.7 06.5 .0515 92692.8 
7 C 8.9(48 2043.3 6.0825 56319.4 5714.3 35.8 .0414 92798.9 
8 O .9<17 2934.1 6.4C66 63003.9 U605.6 66.0 .0255 92903.6 
no .9381 3827.7 6.7200 69660.3 7498.6 96.9 . 098 93007.1 
C ~.9544 4722.3 7.0233 76347.6 8393.2 328.6 . 942 93109.5 
31CO 8.97C7 5618.5 7.317< 83C64.7 9289.5 61.1 .9791 93210.9 
32CO .9E73 6516.4 7.6C22 8S810.1 0187.4 94.2 .9639 93311.3 
33 C . C43 7416.C 7.8791 96584.9 1086.9 327.8 .9492 93410.8 
34CC .C221 8317.3 8.1481 0 386.3 1988.3 61.7 .9346 93509.4 
35CO .0407 9220.5 E.4(99 1C214.2 2891.4 95.9 .9201 193607.2 
6(C .CH4 0125.5 8.H49 17C68.0 3796.4 30.1 .9 60 193704.0 
37ce .C813 1032.6 68.9134 23S47.0 4703.5 64.2 .8922 193799.9 
CO . IC 36 1941.8 S.1559 3C8 C.5 5612.7 89 7.9 .8785 193894.1 
9(C .1<74 2853.3 9.3926 3 778.0 6524.3 31.1 .8649 3988.5 
40 C .1528 3 0.3 9.624C 4728.9 7438.3 9 63.5 .8516 94081.2 
41CC .1799 4684.( 6S.8504 517C2.6 8354.9 94.8 .8385 94172.6 
2CC .2CE8 5603.4 C.0719 58698.8 9274.3 10324.8 .8256 194262.7 
43CC .2396 6 25.8 0.289C 65716.9 0196.7 IC653.4 .8128 94351.3 
4(0 .2723 7451.4 C.50lE 72756.4 122.3 10980.2 .8 04 94438.4 
SCO . 3( 70 8380.3 (, 7105 79817.1 2051.2 1304.9 .7 82 94523.8 
6(C .3437 9312.8 .9155 86 98.4 29 3.8 1627.4 . 761 94607.3 
7(0 9.3E24 0249.1 11.1166 94000.1 3920.1 19 7.4 .7640 94689.0 
46ce .4230 189.4 1.3148 C1121.7 4860.3 2 4.6 .7523 94168.6 
9CC . 4f 56 2133.8 1.5095 C8262.9 5804.7 12518.8 .7409 9 846.0 
5( C .5 Cl 30E2.6 11.7012 15423.5 67 3.5 12889.7 .7294 94921.0 
O . =tS 4035.9 1.890e 26C3.1 706.8 13197.2 .7183 94993.7 
52 C .6(47 4993.9 2.076( 29801.4 8664.9 35 1.0 .7012 95063.8 
3 C .6547 5956.9 2.2594 37018.2 9627.8 3800.9 .6964 95131.2 
54CC 9.7C64 6924.9 2.4 04 4253.2 0 5.9 4096.7 .6858 95195.9 
5CO .7597 7 98.2 2.619C 51506.2 1569.2 -14388.2 .6752 19 251.7 
. 
56CO .8146 876.9 2.7953 58776.9 2547.9 14675.3 . 649 95316.5 
7(C .87C8 9861.2 2.9695 (65.2 3532.1 -14951.6 .6550 95372.3 
58 O 9.9284 0851.1 13.1417 733 0.7 4522.1 -15235.2 .6449 195425.0 
9(( .9E73 1846.9 13.3119 8C693.4 517.8 1 507.8 .6351 95474.5 
6000 lC.C~72 SU48.6 13.4803 E033.1 6519.6 15775.3 .6254 95520.7 
a  hange  hase of an signed ef r nce lement as curred etween his tempe ature nd he receding empe ature. elting oint f 
, 313  . 






























































































































































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES

































































































































































































































































































































































































































































°A change in phase of on assigned reference element has
B, 2313 ° K
T, Cp, Hr-Ho ,  col/mole oK col/mole 
0 ----- 0 
100 1.280 48.3 
200 . 94 59.4 
298.15 4.783 41.0 
300 4.815 49.8 
400 .28 204 
500 7.50 1896 
600 .42 95 
700 9.09 3571 
800 . 6 09 
900 10.2 02 
1000 10.6 6542 
1100 10.9 620 
1200 11.2 8728 
1300 11.4 9858 
0 l.6 11008 
1500 l.7 176 
1600 1.7 13346 
1700 11.7 4516 
1800 11.7 15686 
9 0 11.7 6856 
2000 11.7 8026 
2100 11.7 196 
2200 11.7 20366 
2300 1.7 536 
a 2400 11.7 2706 
2500 11.7 23876 
2600 11.7 25046 
7 0 1.7 6216 
2800 l.7 7386 
900 11.7 28556 
3000 11.7 9726 
3100 11.7 0896 
3200 11.7 2066 
3300 11.7 33236 
3400 1.7 406 
3500 1.7 576 
3600 1l.7 6746 
3700 11.7 37916 
3800 1.7 9086 
3900 11.7 40256 
0 1l.7 1426 
4100 11.7 42596 
200 11.7 3766 
4300 l.7 4936 
4400 11.7 46106 
500 1.7 7276 
600 11.7 8446 
4700 11.7 9 16 
4800 11.7 50786 
4900 11.7 1956 
5000 1.7 3126 
100 1.7 4296 
5200 11.7 5466 
5300 1.7 56636 
5400 1.7 7806 
5500 11.7 58976 
5600 11.7 60146 
5700 11.7 1316 
5800 11.7 2486 
5900 11.7 63656 
6000 1.7 4826 
BLE I. - ontinued. T ERMODYNAMIC P OPERTIES 
( ) E  rystal); olecular eight, 4.828 
ormation f om a signed 
ST' -(Ff-Ho), HO · f r nce l ements 
l/mole o  ol/mole l/mole (/:;Hf)f. 
l/mole 
l glo Kf 
 0 - 0931.0 9603.1 -------
0.747 6.4 - 0 82.7 907.8 6.8967 
.143 9.2 0671.6 0124.4 1. 398 
.673 54.1 - 0290.0 0290.0 9. 863 
.702 60.8 60281.2 0 92.5 9.4136 
.288 1.2 59 27 0413.4 8.4225 
6.826 17.0 59035 0481.7 .8167 
.279 272.4 58236 0500.2 7.4097 
9.628 168.6 57360 04 7.8 4.2621 
0. 80 195.0 6422 0452.4 1.9 20 
.050 343.0 5429 04 0.0 0.0681 
13.145 603.0 4389 0334.2 .6022 
14.172 969.2 311 0 62.3 .4042 
.136 35.2 203 0190.1 .4071 
.040 0 94.0 1073 0120.9 .5644 
.892 2640.8 - 923 052.6 . 427 
.698 4371.0 8755 983.2 .2182 
.453 6178.8 7 85 926.1 .6723 
.162 8059.4 6415 9881.3 .1909 
19.831 09.8 5245 9847.6 .7634 
0. 64 2025.6 4075 9823.6 .3812 
l.064 41 2.0 4 905 9 08.1 .0372 
1.635 6237.5 1735 9800.3 . 260 
22.179 8427 .8 -40 65 9799.2 . 430 
2.699 0671.7 9395 9804.2 . 848 
3.197 2966.8 8225 5164.9 .9295 
23.675 5311.5 - 7055 5 81.6 .6922 
40134 702.4 35885 5199.5 .4731 
4. 75 0136.5 4715 5218.5 . 700 
5.001 2 16.8 3 45 5238.5 .0815 
5.411 5135.9 2375 5259.4 .0942 
5. 08 7698.0 1205 5281.1 .2582 
6. 91 0296.1 3 035 5 03.7 .4116 
6.563 2935.6 865 5326.9 . 556 
6.923 5609.9 27695 5350.9 .6906 
7. 72 8318.8 26 25 5375.4 0. 180 
7 .611 1062.5 25355 5400.6 .9 83 
7.941 3841.6 24185 5426.4 .0516 
8. 62 653.4 23015 5452.7 .1587 
8.574 9495.2 l845 5479.4 .2605 
28.877 2364.3 20675 506.7 1.3573 
9.174 5270.0 -19 05 534.5 -1.4489 
9.463 8 02.3 -18335 562.7 -1.5362 
9.745 163.0 17165 591.3 -1.6195 
0. 20 4150.0 -15995 5620.3 -1.6991 
0.289 71 5.6 -14825 5649.7 -1.7748 
0.552 02 8.0 -13655 5679.5 -1.8471 
0.809 3275.4 12485 5709.6 1.9165 
1.061 63 0.7 - 315 5740.2 -1.9830 
1.307 9487.6 -10145 5771.0 -2.0468 
1.548 0 6 9.2 -8975 65802.2 -2.1079 
1.784 05794.0 -7805 5833.8 -2.1668 
2.016 0 985.6 - 635 58 5.6 -2.2230 
2.243 12197.6 -5465 5897.8 2.2774 
2.466 15433.8 -4295 59 0.3 2.3297 
2.685 18693.0 -3125 5963.2 -2.3800 
32.900 21974.0 -1955 5996.3 -2.4285 
33.110 25270.0 -785 6029.8 -2.4755 
3.317 285 0.9 85 0 3.6 -2.5206 
3.521 31935.8 55 6097.8 -2.5643 
3.721 352 7.9 2725 6132.2 -2. 064 
3.918 3 682.0 89'> 6167.1 -2.6472 
 






- 6936.8 7.3044 
07720.5 21.5699 
- 8314.6 0.7815 
083 4.2 9.3878 
08763.8 3.1990 




09 4.3 .3604 
09387.9 .8470 
09 03.6 .7011 
09189.2 .5812 
09052.9 .2506 
- 0 896.5 .5 04 
087 2.2 .3268 
08 45.8 .5164 
08369.5 .0380 
08193.1 l.8 63 
08016.8 9.8 76 
07840.5 .0967 
07664.3 .4954 
07488.1 .0 04 
073 2.1 .7127 
07136.3 .4964 
0 960.7 l.3781 
06785.5 0.3 64 
06610.7 .3915 
06436.6 .5055 








304923.7 .7 10 
04765.6 . 72 
04610.3 . 71 
04458.1 .3512 
304309.2 .9456 
- 04164.0 . 95 
04022.6 .1915 
03885.3 .1596 
303752.3 .4 49 





3 3057.3 -2. 285 
302960.5 -2.4782 
302869.5 2.7184 
02784.6 2. 496 
02705.8 -3.1723 





aA change in phase f an signed r f r nce lement as curred etween this temperature and the preceding temperature. elting oint f 
, 2 13° . 
139
TABLE III. - Continued. THERMODYNAMIC PROPERTIES
































































aA change in )hase of an




























































































































































































































































































































































































































































































































ined reference element has occurred between this temperature and the preceding temperature Melting point of
BLE II. - ontinued. ERMODYNAMIC OPERTIES 
9) eFCl as)J olecular eight, 3.470 
ormation f om s igned 
9 
rmation om 




0 ------  ------- 0 36393.6 3773.3 ------- - 57564.2 
leo 7.0714 n.l 7.3~6S 039.6 - 35696.5 3781.4 B.3076 58359.2 
ee .5t37 ~ .8 .~55E 062.4 34924.8 -133862.1 7.0983 59109.2 
298.15 10.2e88 23S3.6 t.3S59 420.9 -134 OC .0 - 340 0.0 8.9259 - 59708.8 
00 .2253 12.5 6.4591 4 25.3 - 3981.1 34002.6 8.3 02 - 59718.8 
eo 1.4386 4S9.8 9.578S 0 31.7 32893.8 34153.6 3.9036 - 60198.8 
sec 2.21Q 46S8.1 62.2271 6425.4 - 31705.4 34296.8 9.2374 60580.2 
O .8740 947.5 4.5215 32765.4 3044~.0 34429.9 9.4497 60886.9 
lce 13.3eC8 257.4 ~. 399 9320.5 - 29136.2 34556.4 2.4518 61136.8 
ec 3.6132 6e3.9 8.3374 1:066.0 21789.7 34680.4 7.1985 61342.8 
9CO 13.8465 9917.4 9.9549 2982.0 - 26416.1 - 348 7.0 .1081 6 515.0 
000 4.0242 1371.3 1.4234 eC52.1 - 25( 2.2 3 941.1 9.8339 61660.5 
ll C 14.H2C 12?s0.S .766E 7 62.5 - 23612.6 35086.4 7. 516 261 84.7 
12CO .2706 42C2.7 4. 039 4601.9 2190.8 35245.5 4.9138 61892 .0 
3 O' 4.3576 5634.3 75.1497 2e60.3 20759.2 35420.3 3.0180 61985.3 
14e e 4.42S! 17073 .1 6.2163 9629.2 - 19319.8 35612.3 1.39U7 62067.2 
5ec 4.4ftl 8519.5 7.213S 7301.2 1 874.0 35822.6 9.9784 62139.6 
aU C 4.5~43 970.~ H.1503 l 5C69.9 - 16422.9 39549.3 8.7283 622 4.0 
7 C 4.5 47 1426.1 9.0327 1 29.5 14967.4 39726.8 7.6065 62261.7 
18CO 14.6C89 22885.3 9.8668 20874.8 - 13508.2 - 39902.9 6.6079 62313.6 
19CO 4.6381 4347.7 e.6574 28901.4 -112C45.8 14C078.0 5.7134 623 0.6 
2Cee 14.H33 5812.8 1.4089 137005.0 110580.7 402 2.5 4.9074 62403.3 
1(0 .6850 7280.3 .1249 45182.0 9113.3 40426.7 4.1HC 62442.3 
2(0 4.7 40 8749.7 2. 085 153428.9 le7643.8 4060C.9 3.5123 62478.1 
3(( 4.72(6 0221.0 8~.4t':25 61742.7 -le6172.6 40775.3 2.9047 62511.2 
4 0 4.n53 1693.8 4.0893 7C12O.5 I 4699.7 40949.9 2.3472 62541.9 
2500 14.7483 33168.0 4.6911 7e559.7 - 03225.5 - 41125.0 1.8334 62570.6 
6(0 4.1598 4~43.4 5.2 9E 87058.0 1750.1 41300.1 1.3581 62597.7 
27CO 4.71C2 6 19.9 5.827e 95613.0 - 0213.6 414 7.1 0.9185 6 623.5 
8CO 4.1794 7597.4 6.3643 04 22.7 8196.1 41654.3 10.5093 62648.4 
';ee 4.1f18 9015.8 ~.8831 12885.2 97317.8 41832.4 0.1277 62672.8 
:Jete 4.1953 0 54.9 1.384~ 21598.1 5 38.6 142011.3 . 112 62697.0 
31C( 4.8e21 2034.8 1.8698 303 1.6 4358.7 142191.3 .4 73 6 121.6 
20e 4. e 84 3515.3 8.3399 3~112.2 2 18.2 42372.3 .1240 62746.8 
3CO 4.814C 9~6.5 88.1951: 48029.1 -91391.1 - 42554.4 .8291 62713.3 
4(0 4.8192 64 8.1 9.2379 56930.9 9915.4 142131.1 . 512 62801.4 
5(0 4.8240  79tO.3 9.6 76 65876.2 84 3.3 4 922.1 .2889 62831.7 
H( 4. 283 9442.9 C.C853 74864.0 6950.6 431Cl.7 .0410 62864.7 
nec 4.8323 (925.9 ge.4916 838 2 .9 54 7.6 43294.5 .8059 62900.9 
38eo 14.83~0 24C9.4 9(. 872 92961.9 3984.2 43482.6 .5830 62941.0 
9(e 4.8395 3893.1 1. 7U (2 10.0 2500.4 43672.C .3713 62985.3 
CO 4.8427 5377.3 91.6484 2 6.1 CIL3 143862.6 .1700 6 034.6 
l O 4.845~ 68H.7 2.0149 2C399.4 19531.9 4054.6 .9 81 63089.4 
2(( 14.8484 8346.4 2.3121 29618.8 8(47.2 1 241.9 .1953 63150.2 
300 4.85(9 9831.3 92.1221 38813.6 6562.2 1 442.6 .6205 63217.5 
4(C 4.8533 1316.6 93.C635 48163.0 75C71.0 4638.7 .4536 63292.0 
5(C 14.8555 t28C2.C 3.3974 57486.1 73591.5 4836.1 .2938 63374.0 
6 C 4.8516 ~42E1.1 93.7239 H842.2 21C5.9 45034.9 .1409 63464.2 
4700 4.8596 5173.5 4.0434 76230.6 l 62(.0 45235.1 . 942 63562.8 
8eO 4.8i14 0 59.6 4. 563 8 650.7 9134.0 45436.8 .8533 6367C.5 
9(C 14.H32 ~8145.8 4.6628 95 01.7 - 1641.7 45639.8 .7 81 263787.6 
50 O 4.8~48 C 32.2 94.9630 04583.C 6 61.3 1 5844.3 .5880 263914.4 
1eC 4.fi63 1118.8 95.2514 14C94.1 64674.8 46050.2 .4631 2 4051.3 
20e 4.8t78 132(5.5 95.5461 2 04.3 63188.1 146251.6 .3426 64198.6 
3CC 4.8~91 14692.3 95.8293 32C3.1 -61701.2 1 6466.4 . 266 64356.5 
4CO 4.8/04 6119.3 96.1(73 428(0.0 60214.3 1 6.7 . 146 64525.3 
5(( 4.871~ 17 ~6.4 ~.3801 5 424.4 58 1.2 46888.4 .0066 64705.2 
6 C 4.8728 19153.6 96.6481 62075.9 5723~ .9 41101.6 .9022 64896.2 
1(0 14.8739 80641.0 6.9114 1153.9 - 152.6 4 316.3 .8015 65098.5 
8ee 4.8/49 2128.4 1.1 01 81458.0 54265.2 -147532.5 .1041 265312.2 
900 4.8759 3615.9 1. 244 91187.7 52 17 .6 -141750.1 .6099 65537.3 
0 C 4.8769 51(3.6 1.6744 e942.1 5129C.0 -141969.2 .5186 65773.8 
a  change in phase of an assig d ref rence lement s curred etween is tempe ature nd the receding tempe ature. elting oint f 
e, 560  . 
































































TABLE III.- Continued. THERMODYNAMIC PROPERTIES

































































aAchange in phase of on





























































































































































































































-55046 • 6 0. 9639
-55142.8 0.7033










-56033 • 3 -1.1360
-56108 • 3 - I. 2452











-57227.9 -2 • 1936
-57355.7 -2 • 2516










- 59330 . 8 -2. 7646
-59567.8 -2.8026
-59814.8 -2.8394
assi( ned reference element has occurred between this temperature and the preceding temperature Melting point of
140 
TABLE I. - ontinued. HERMODYNAMIC ROP RTIES 
0) eH (gas); olecular eight, 0.021 
ormation rom signed ormation from 
, Cp, Hr-Ho> ST' - Ff- H51, r , ref r nce lements aseous toms 
oK ol/mole OK ol/mole ol/mole oK ol/mole ol/mole (I:1Hflf, glo f I:1Hr, 
col/mole ol/mole 
 ------ 0 -------  6035.2 7 15.8 ------- 1 0.0 
l  e .9617 e6.C 4.f252 116.5 16 21.3 7812.6 -165.1174 51301.6 
ee .~H4 382.4 ~.4519 508.0 7411.6 18068.1 0.0219 1604.9 
se.15 .n41 066.e .235e lC 25.8 181C2.0 18102.0 51.9295 51895.1 
3CC .~e48 0B.l 2.219C lC604.0 18114.9 18 01.5 1.5766 -51901.2 
4CC 1.C592 1el.3 4.2~6e 4~31.4 1 816.5 8011.3 1.3590 52193.2 
C C 1.2C42 4 3.9 5.8865 9449.3 9529.2 7 18.6 2 .8401 -52474.2 
6 C 1.3S2~ 23.f 1.2162 410f.2 0258.8 716.0 -23.1730 52738.2 
lCC 1.5SB ~12.~ 8.31C9 886.1 1cce.l 7542.2 9.1334 52982.5 
CC 1. 7€ 52 142.0 9.39H 31 6.1 1 17.2 7362.8 16.1101 53201.1 
9 C . 592 529.3 C.3248 8162.9 25 4.6 11111.1 - 3.1651 -53413.3 
l ec . 129 33.1 1. 115 3e38.4 368.4 6982.5 11.8931 53603.2 
llCC .2470 151.3 1.9512 e ~5.0 4186.5 6776.3 10.3658 -53118.7 
2ec . 05 ~el.9 2.6139 4226 .1 5C11.2 6556.3 ~. 0~64 3941.6 
3ce .4f50 823.5 .3414 9528.1 5 58.1 63 0.2 8.0254 -54093.7 
4CC .5537 IC614.5 3.918e 4894.8 61C9.7 16C66.7 - .1109 -54236.3 
CO .6311 1533.9 4.5109 C322.5 756~.1 15794.2 6.3205 54310.6 
aHeC . C9 24CC.5 5.1302 15801.8 8435.8 2004.8 5.6438 5 497.5 
l1ec .U25 3213.8 5.6596 1341.5 930~.0 1764.4 5.0661 54617.9 
leec .817~ 4152.8 f.H2C 6~38.8 ~CI88.1 71525.5 -4. 545 -54732.5 
I~CC .ef81 5031.2 .f4C2 25 9.1 1012.4 1286.1 4.0981 5 841.8 
C .~138 5926.3 1.C962 8266.1 1961.6 11048.2 .6889 5 946.4 
1CC .S558 6819.8 1.5322 03991.1 n 5.1 10809.9 .3199 -55046.6 
2CC .9946 ·1 711.4 1. 491 0n72.C ~3152.6 0511.7 -2.9856 - 5142.8 
300 .C301 8618.1 8.3503 1 587.1 ~4653.~ 0 33.3 .6811 5 235.4 
4 C ~.C645 9523.4 8.1354 21441.5 558.1 0094.~ 2.4032 -55324.8 
5CC ~.OS62 0431.5 9.1C61 27 33.1 ~6466.1 ~856.3 .1483 54 1.1 
60C .1262 1342.6 9.4634 3 62.3 7371.9 9611.5 - .9138 5494.7 
ncc .1546 256.1 9. 084 39226.0 8291.9 93 8.7 1.6974 5576.0 
8ce ~.H17 3113.5 fe. 4H 45223.6 ~208.1 ~139. 5 1.4973 655.2 
geo . 2e 17 4C93.0 C.4645 51254.0 IC0128.2 890C.2 .3116 5 32.7 
cce . ~26 5015.0 C. 77e 513 6.1 lC l 5C. 2 86 0.6 .1387 5 08.8 
l C .2566 5 39.5 fl. 8e2 634C9.1 01974.7 8420.6 0.9777 - 5884.1 
200 .21~9 6866.3 1.3744 69531.9 2<;01.5 8180.2 0.8271 958.7 
CO .3024 795.4 1.6603 75683.7 03830.7 194C.0 0. 863 - 6033.  
CC .3 42 8126.7 1.9384 81863.7 le4762.0 76 8.9 0.5542 56108.  
C .3455 9660.2 2.209C 80 1.1 l 5695.5 7457.2 0.4302 6184.1 
HC .3ft3 05<;5.8 2.4125 94305.2 lC 631.1 7215.8 .3 31 5 261.3 
1ec .3f61 1533.5 2.7294 CC565.4 IC7568.7 6974.2 - .2033 - 63 0.4 
CO .4C66 2413.2 2.<;8CC f850.9 108508.4 6731.4 .0994 6422.0 
O .4261 3 14.8 3.2246 13 61.2 lC945e.0 6489.5 .0013 - 6506.5 
0 C . 453 4358.4 3.4f:35 9495.6 l1 93.6 6246.7 . 919 6594.6 
lCC .4642 53C3.8 f .6S7C 2 853.7 1339.1 6004.3 .1798 - 86.8 
C .4 28 6251.2 3.9 52 3 234.8 286.4 5761.1 .2638 6783.7 
C .5C12 7200.4 4.1486 23 638.6 13235.6 517.9 .3431 6885.7 
4ce .5193 8151.4 4.3672 45064.4 114186.7 5274.0 .4187 -56993.4 
5CC .5372 9lC4.2 4.5814 5 511.9 1 513S.5 5030.6 4~05 7107.3 
C . 54S C058.E 4.7912 51980.5 16094.1 4786.6 . 591 -57227 .9 
7 C .5724 1015.2 f . 96E 6 470.0 17C50.5 45 2.4 .6244 57355.7 
8ec .5E98 1973.3 5.198f 1C 19.8 8COE.6 4297.5 . 68 7491.  
O . C70 2933.2 5.3965 75C9.5 8<;68.4 40 2.5 .7 64 76 4.3 
cec .6241 3894.1 .5907 84058.9 19930.0 38C7.9 .8033 785.9 
1ce .6410 4858.C .7815 9C627.6 ce~3.2 3562.7 . 581 7946.2 
CO .6518 5822.9 5.9689 <;7215.1 21 58.2 317.6 .9103 8115.5 
3 C .6145 f1E9.5 H.153C 03821.2 824.8 3071.9 .9603 8293.9 
4CC .6911 1 57.8 H. 34( 10445.6 23193.1 2826.4 . 084 - 84 1.8 
O . 7C 76 8 21.1 6.5119 7C87.9 4163.0 2580.4 .0 45 - 8679.4 
HC .124C 699.3 6.681C 23141.9 25734.6 2334.6 ~ 0988 - 886.6 
1CC .7403 C612.5 H 85<;3 30425.2 6 01.8 2089.e .1415 - 9103.8 
CC .7566 16 7.4 1.C288 119.7 7682.6 1843.1 .1824 5 30 8 
9 C .1128 U23.<; 1.1951 4 830.9 8659.1 1596.8 . 219 9567.8 
eec .1 Ee9 3Hl.<; 1.3601 5C558.7 29637.2 1350.9 .2597 - 9814.8 
 change i  ase f a  sign  ference l ment s curred etween t is t mperature d t  ceding t mpe ature. elting int f 

































































TABLE IIl.- Continued. THERMODYNAMIC PROPERTIES

































































aAchange in )hose of an




























































































































































































































































































































































































































































































































I assigned reference element has occurred between this temperature and the preceding temperature Melting point of
T, Cp, Hr-H(j, 
oK col/ ole o  col/mole 
C ------ 0 
lCC 6.9571 94.1 
2CO 6.9f47 1390.0 
298.15 7.04f5 076.t 
3eo 7.0492 2089.6 
4eo 7.2~37 28(4.0 
5ec 7.51e3 3542.1 
(( 7.7~71 4305.7 
7CO 7.9t98 92.3 
8eo 8.1451 5898.4 
geo 8.2U8 20.2 
lece 8.4(46 7555.1 
llCO 8.5C20 84CO.5 
12(e 8.5E59 9255.0 
13eo 8.6fl6 10117.4 
14ec 8.7D6 e987.2 
1500 8.8e55 118t4.1 
a16ee 8.fEel 12748.4 
l7CO . ~96 13640.3 
18Ce 9.0451 540.5 
19(C 9.1374 15449.6 
20CO 9.2365 16368.2 
2lC( 9.3421 17297.1 
2200 9.4534 8236.8 
2300 9.5693 19187.9 
24(0 9.tE88 20150.8 
25CC 9.8 lC5 125.8 
2HC .9233 2113.0 
27CO 10.0559 23ll2.4 
28(0 10.1772 24124.1 
2900 10.2960 5147.8 
3000 10.411t 26183.2 
3lCO 10.5230 7230.( 
32CO lC.62S7 28287.6 
33CO 0.7310 9355.7 
34(C 10.8267 0433.7 
35CC 10.~163 31520.9 
3600 10.9S99 32616.7 
31(C 11.0172 3720.6 
38(0 11.1483 34831.9 
39CC 11.2133 35950.1 
40CO 11.2723 7014.4 
41CO 1.3256 382C4.3 
420C 11.3733 93 9.3 
4300 11.4157 40478.8 
44(0 11.4532 1622.3 
4500 11.4859 42769.3 
4HC 11.5143 3 19.4 
47CO 11.53e6 45012.C 
48CO 11.5591 6227.0 
490C ll.5761 47 83.7 
50CC 11.59CO 48542.1 
5lCO 11.6(09 497C 1.6 
52CO 1.6092 5C862.2 
53CC 11.6151 5 023.4 
54(C 11.d88 53185.1 
55CO 11.6206 54347.1 
5H( 11.62C7 55(9.2 
57C0 11.6193 56671.2 
58CO 1l.6164 57833.0 
59CO l.6124 58994.5 
60(( 11.6C74 t0155.4 
T BLE I I. - Continued. T ERMODYNAMIC P OPERTIES 
( ) O as); olecular eight, 2 .013 
rmation f om a signed 
Sr, -(F-l-Ho', Hr , r f r nce lements 
c l/ le o  cOl/mole c l  (I.lHflf, loglO f 
l/mole 
-----
------- 0 367.9 874.0 -------
.5933 U5.3 0t2.0 211.5 1.9230 
.4167 93.4 2 757.9 0420.0 .8059 
.208€ IH98.7 44.5 44.5 - .8553 
. 524 208t.l 457.5 e 43.9 - . 171 
49.3061 H 18.5 171.9 3t4.7 2.1789 
(.952( 933.9 9C9.9 235.2 - .8672 
52.343~ 100.5 673.5 078.9 . 699 
. 557 396.7 460.2 904.5 .1 90 
.6318 78C7.1 4266.2 9716.1 - .9 54 
.5991 319.5 5088.1 513.4 - .0 64 
.4791 8924.1 5923.0 295.1 . 322 
.2849 4612.8 768.4 060.0 .7524 
.0283 0379.0 7622.9 807.4 .2733 
58.7186 66216.7 8485.3 536.7 .8716 
9. 631 2121.2 9355.1 8248.0 .5307 
59.9681 EC88.0 0 32.0 7941.3 .2 83 
e.5386 13.7 lH.3 4 19.7 . 024 
tl.0795 9C194.8 2 08.2 385e.2 .1953 
1.594( t328.7 2908.4 3586.0 .3646 
t2.0855 02512.8 3817.5 327.9 .5145 
62.5567 108745.1 473t.l 3076.5 .6481 
t .00n 15023.6 5t65.0 2832.t .7674 
3.447C 121346.5 604.7 2 96.8 .8748 
t .8697 21712.5 7 55.8 2369.6 .9719 
64.2795 34120.0 8518.7 2151.5 .0601 
4.6775 40568.0 9493.7 1942.7 .1 04 
5.0647 47(55.2 048(.9 1743.6 .2140 
5.4419 53580.6 148(.3 1 54.1 .2813 
t5.8C9E 60143.2 24n.0 1374.3 .3433 
6.169( 6742.3 3 15.7 1204.1 .4 05 
6.5200 73376.8 4 51.1 1043.1 .4536 
H.8632 80046.0 597.9 0891.2 .5029 
7.199( 86749.2 655.5 0 47.9 .5489 
7. 5277 93485.6 123.6 0612.8 .5916 
7.8 94 0(254.5 801.5 0485.5 .6316 
68.1646 07055.2 9 88.7 0365.4 . 691 
8.473: 13887.2 0984.6 0 52.0 .7045 
8.775f 20749.7 2088.5 0144.7 .7374 
9.0721 27t42.1 3199.8 043.1 .7687 
6S.3626 34563.9 4318.0 946.5 .7982 
6~.6472 4 514.4 5442.3 98 4.5 .8261 
9.9 62 48493.2 6572.2 9766.5 .8 25 
0.1997 5499.5 C7.2 9682.C .8776 
70.4679 62532.9 846.7 96CC.5 .9012 
0. 307 6 5 2.9 990.2 9521.1 .9239 
C.~885 7t678.9 131.2 9445.0 .9 54 
1.2413 83790.4 287.3 9370.C .9660 
71.4892 9C927.0 3439.9 9296.4 .9855 
71.7323 29 088.1 4594.8 9223.9 2. 40 
1.9708 05273 .3 5 51.6 9152.1 2.0220 
7 .2048 12482.1 69lC.0 9 8C.7 2.0389 
72 .4345 19714.1 806~.5 9009.4 2.0553 
72.6598 326 68.9 923C.l 18938.1 .0709 
2.881( 3 245.9 80391.3 866.5 .086e 
73.C~82 41544.9 81553.0 8794.3 2.1002 
1 .3114 348865.4 82715.0 18721.5 2. 41 
73.520E 356207.1 83877.1 8647.9 2.1273 
73.7264 3635l:9.5 85039.1 18573.2 2.1401 
3.9285 37C952.2 862CO.9 18497 .5 2.1524 
74.127( 378355.1 87362.3 1842C .6 2.1642 
74.3222 385777.5 8523.3 183 2.4 2.1756 
141 
rmation f m 





- 06330.2 8.0046 
- 0 688.5 1 1.6644 
- 07012.2 7  .2360 
- 07018.0 7 .7522 
- 07318.4 .2373 
- 7587.6 .4968 
- 078 7.2 .6511 
08041.2 .0351 
- 08234.2 .8 51 
- 084 0.1 .5273 
08572.3 .8930 
08723.3 .7345 
08864.8 .9 33 
-108998.0 .4073 
09123.6 .0977 
- 09241.8 .9615 
093 2.5 . 63 
- 09455.4 .0873 
09550.0 .3052 
09635.5 .6049 
- 09711.5 .9742 
- 09777.4 .4032 





- 0<)936.7 .8620 
-109923.5 .5 42 
0 899.6 .2 84 
-109865.7 .9724 
09822.5 .7142 
- 09710.9 .4724 
09711.8 .2452 
09646.2 .0316 
- 09575.2 .8 03 
-10 499.9 .6403 
09421.5 .4607 
- 09341.1 .2907 
- 09259.8 C.1295 
09179.0 .0235 
0 099.6 - .1689 
9022.8 -0.3073 
- 08949.7 - .4392 
10 881.3 -0. 650 
108818.6 0.6851 
08762.5 .8 00 
-108713.9 -0. 099 
-108673 .6 -1.0152 















-1 9043.8 -2.0 50 
aA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 
Be, 1560° K. 
14=2
TABLE llI.- Continued. THERMODYNAMIC PROPERTIES

















































































































































































































































































































































































































































































































































































































°H_) refers to crystal state.
bA change in phase of on assigned reference element has
of Be, 1560 ° K.
CMelfing point.
occurred between this temperature and the preceding temperature Melting point
l  
ABLE I I. - o tinued. THERMODYNAMIC ROP RTIES 
(52) eO (crystal, liquid); olecular eight, 25.013 
ormation from signed ormation from 
T, Cp, HO -H.0 a T 0' Sr, -(Fr-HOl,a Hr, reference elements aseous 
o  ol/mole OK ol/mole ol/mole oK ol/mole ol/mole (t::.Hfl{, loglo f t::.Hf, 
col/mole col/mole 
0 ----- 0  C -143BC.8 42284.7 ------- -278158.7 
l  ( .U2 7.~ . 42' .3 143772.8 -14 623.3 C7.1894 -279165.0 
CC 3.416 2.8 . 534 7.9 143568.0 142905.~ 51.2194 80014.4 
98.15 .C90 90.8 .49U 5C.6 -l431C(.0 143100.C 9.7964 -280556.7 
C .lIC (2.C .5304 57.1 143(88.7 - 431C2.3 99.1495 -280564.3 
4 O 7.93C 405.4 .5412 .1 -142385.4 -143192.6 3.0795 -280875.7 
CO 9.236 265.9 .456C 462.  -141524.9 43199.6 7.4319 -281022.5 
6 C lO.lCC 235.2 . 2lC ,297.4 -14C555.6 43150.2 7.0011 -281056.3 
7 C 0.717 277.5 0.8266 301.1 -139513.3 43068.9 39. 551 -281014.7 
C 1. ICC 369.5 2.2841 457.8 138421.3 - 42971.5 3.9737 - 80921.7 
9CO 11.3!:O 492.3 3. 064 753.4 137298.5 42873.2 9.6356 80796.1 
l C 1l.5H 637.8 4.8131 115.2 -136153.0 42780.8 6.1675 -280648.3 
ll C 1.710 8C4.3 5.9247 712.8 134986.5 -142694.9 23.3317 -280478.2 
2CO 11. 19 91.8 6.9578 l 357.6 -1 3799.0 - 42614.5 0. 699 -280286.7 
3CC 2.1E8 1200.1 7.9249 2102.2 -13259C.7 42539.2 8.9725 280074.0 
4CC 2.397 2429.4 8.8351 3940.7 1 361.4 -142468.5 17.2612 -279840.1 
5  0 2.6C6 3679.5 H .698, 5867.7 -130111.3 42402.0 5.7790 279585.1 
 16CC 2.815 4950.6 0.5184 7 78.9 128840.2 - 45836.8 4.4703 - 79309.0 
1700 3.0;:4 6 42.5 1.3016 970.2 -.127548.3 45706.3 3.2992 79011.9 
8CO 3.2;3 7 55.4 2.0519 2138.1 126235.4 4 557.8 2.2590 -278693.8 
9CC 3.442 89.1 2. 73C 4379.6 - 24901.7 - 45391.2 1.3294 -278354.7 
zeco 3.651 0243.8 3.4 7E 691.8 123547.0 45206.6 0.4938 -217994.7 
lCO 3.860 1619.3 4.1389 9072.4 -1 2171.5 - 45003.8 .7387 277613.8 
2 C 4.069 3015.8 4.7885 1518.9 120775.0 4782.9 .0532 -217212.2 
300 4.218 433.1 5.4185 4029.4 19357.7 - 543.9 .4284 -2 6789.8 
400 4.487 5871.4 6. 306 6 2.0 17~1~.4 4286.7 .8568 -276346.9 
5 O 4. 96 7330.5 6. 62 9235.0 11 46003 - 4011.2 7.3317 - 75883.6 
6 0 4.905 810.6 7.2067 1926.7 1498C.2 43717.5 . 481 - 754 0.0 
7CO 5.114 0311.5 7.7731 4675.9 13479.3 43405.5 .4Cll 74896.3 
S00 50 23 1833.4 8.326: 7480.9 11957.4 43015.1 .9870 - 74372.9 
C2843 5.413 2 94.2 8.5 08 8704.0 - l1296.  - 4 925.8 .8179 - 74138.8 
843 5.C 9 52.2 4.5608 87 4.0 94238.6 125868.1 .8179 - 57081.2 
S C 5.0 0407.2 4. 85 682.5 93383.6 12 695.2 .6281 567 8.9 
3 (e 5.C 19(7.2 5.361C 4193.9 1883.6 125391.t .3127 56300.4 
ICe 5.0 4C7.2 5. 58S 7755.4 C 83.6 125090.3 .0184 58 4.0 
2CC 5.( 4ge7.2 6. 351 1365.2 883.6 24791.2 . 433 - 5310.0 
3(0 5.0 64(7.2 t.7S67 5021.9 7 83.6 - 24494.4 .4853 - 54819.0 
CO 5.0 79C7.2 7.244: 8724.1 5883.6 2419~.7 .2430 -254331.3 
5CO 5.0 9407.2 7.6793 2470.4 4 83.6 23ge7.0 .0152 - 53847.5 
0 .e 9C7.2 .101S 259.5 2883.6 123616.2 .8 07 - 53368.1 
700 5.e 2407.2 8.5128 S(eSO.3 1 83.6 23327.4 .5979 52893.6 
O 5.0 9C7.2 8.9129 3961.7 9883.6 23 0.4 .4065 5 424.5 
S C .0 54(7.2 .3C2~ 7872.6 8 83.6 2755.1 . 252 - 51961.4 
CCO 5.0 t 907.2 9.6823 1821.9 6883.6 2471.4 . 535 51504.9 
(C 5.0 84C7.2 C.0527 5 08.7 - 5 83.6 1 2189.4 .8905 51055.4 
CC 5.( t 9(7.2 .4 41 9832.1 3883.6 121908.8 . 357 50 13.6 
CO 5.C 14C7.2 C. 671 03891.2 2 83.6 21629.8 .5882 - 5 180.0 
CO 5.( 9C7.2 . 119 7985.3 0883.6 - 21352.1 . 480 49755.1 
45 ( 5.( 407.2 . 49C 2113.4 - 9 83.6 21075.9 .3142 -249339.4 
C0 .C 59C7.2 1. 87 16274.8 - 7 83.6 2 800.9 . 865 48933.4 
00 5.0 4C7.2 2. Cl' C468.9 - 6 83.6 20527.1 .0645 48531.4 
O 5.C 89C7.2 .4 71 46 4.9 - 4 83.6 0254.6 .9478 - 48152.1 
~ ( 5.0 04C7.2 2.7264 8952.1 83.6 19983.2 . 363 - 4 777.6 
0 5.C 1907.2 3.e294 3239.9 - 1 83.6 - 19712.9 . 293 - 47 14.4 
IC( .C 3407.2 ~.3265 31557.8 - C 83.6 19443.7 . 269 -247062.7 
C .C 8 9C7.2 .6117 19 5.0 - 83.6 . 9175.6 . 286 - 46722.9 
0 .0 4(7.2 .9C35 1 6281.1 - 7 83.6 18908.4 . 342 46395.2 
O 5.0 9(7.2 .1 38 C685.5 - 5 83.6 18642.3 434 - 6079.8 
CC .C 4C7.2 .4591 5117.7 - 4 83.6 18377.1 . 562 - 45776.8 
6 0 .( SC907.2 4.7294 ~577.2 2883.6 118112.8 . 723 45486.3 
5 CO .0 9 407.2 . 948 4063.4 1 83.6 117 849.5 0~16 - 5208.4 
C 1 .  9C7.2 5.2557 8576.0 9883.6 - l7587.C .0138 - 4943.2 
0 . C 407.2 5.5 21 3114.4 - 8 83.6 17325.3 0. 388 - 4690.6 
CO .0 9C7.2 .7642 7678.3 - 6 83.6 17C64.5 . 65 -244450.7 
aHQ refers to crystal state. 
bA change in phase of an assigned reference element has curred tw en is t perature a  t  eceding perature. elting p int 
f e, 1 60· . 
c elting int. 
toms 


























































- . 215 
-2.5025 
.6768 
- . 48 
- . 068 
-3.1631 
- . 141 
145
TABLE III.- Continued. THERMODYNAMIC PROPERTIES































































































































aA change in phase of on































































































































































































































































































































































































































































































































T LE I I. - C ntinued. T RMODYNAMIC P PERTIES 
(5 ) (B O)2 (g s); olecular eight, 5 .026 
F rmation fr m 
143 
a igned Fo tion fr  
T, Cp, Hr-Ho , ST' -(Fl- Ho l , Hr , r ference e ments gaseous ato s 
oK col/mole O  col/mole cai/ ole o  c l/ ole co ole (f:,H lf, loglo Kf f:,Hf, 
l/mole c l/ ole 
c ------ 0 ------- 0 -107366.0 - 4 53.8 ------- - 6 01.7 
ICC 8.5(~6 8C7.1 .013~ 4 94.2 - 6558.8 -104259.8 9.4565 - 7343.2 
2C C 10.4106 1750.1 5 .4137 9 4.6 -105l:15.8 - 04291.6 1 5.5366 - 8508.6 
298.15 12.3C09 6.0 .9879 1 C19.4 - 045 0.0 -104500.0 .9927 - 79413.3 
300 12.3348 2888.7 6C.0l:41 1 130.5 - 477.2 - 045C4.4 .5202 - 9428.3 
4CC 14.0113 42C8.7 63.8499 2 31.2 - 3157.2 - 04771.l: .4664 - 0137.7 
50e 15.3351 7~.1 l:7.1254 83.6 -101 86.9 - 0503l:.4 7.0046 - 0682.1 
HO 16.32l:2 7U4.l: 70.0134 3 743.4 -I 0101.3 052~0.7 3 .3442 - 102.9 
7CC 17.0~76 8935.7 7 .5879 875.9 -9 430.3 - 05541.6 .8 95 - 1433.1 
800 17 .6C02 10l:l:9.9 74.902E 252.4 96.1 - 05796.4 .7361 - 81 6.9 
9CC 18.0083 451.2 77 .OOO~ 849.2 - 4914.7 -10 064.1 .5211 - 1911.2 
ICCO 18.3202 2l:8.3 .914. 64l:.4 93097.6 06 53.3 .9 24 - 2088.2 
lIce 18.5l:27 16113.C 8C.6726 l:26.9 1253.0 -1 l:l:9.8 1.8265 82236.4 
1200 18.7~41 17979.2 82.2963 776.4 - 93 6.8 07017.8 .0577 82362.2 
130C 18.9C74 1981:2.5 83.8031 ~082.3 87503.4 107400.6 . 559 -382470.2 
14CC 19.0319 21759.7 5.2C9l: 7533.8 5 0l:.3 07820.4 .2 36 - 82563.7 
1500 19.1342 23668.2 6.5263 6 21.3 S3l:~7.8 08279.2 6.1 93 - 82645.5 
°1l:0C 19.2192 25586.0 7.U4C 1483l:.4 1780.0 15773.2 5.1266 82 17.6 
l700 19.2906 2751I.l: 8.9 13 36 1.7 - 9854.4 16170.5 .1950 - 82781.7 
1800 19.3510 9 43.7 ~C.0357 2620.6 7922.2 1 567.0 .3638 - 82839.0 
19CC 19.4(25 313El.5 91.0834 1l:77.0 - 5984.5 1 963.7 2.6178 - 82890.5 
2CCO 19.4469 33324.C ~2.07Se 150835.5 042.0 17361.1 1.9441 - 82937.3 
21CO 19.4853 35270.l: 93.C295 091.4 2C95.3 17760.1 11. 321 - 82980.0 
22CC 19.5H8 37220.9 3.9366 69440.0 0145.1 l8160.9 . 741 83019.4 
23CO 19.5482 39174.3 4.8051 78877.4 l:8 91.7 118564.1 0.2630 83056.0 
24CO 19.5141 41130.4 ~5.637l: E3~9.8 6235.5 1l8970.0 .7930 - 83090.5 
25CO 19.5970 3089.0 6.4371 98C03.8 4277.0 19378.8 .3589 83123.6 
2600 19.6174 5049.7 7.2061 07l:86.2 l:2316.2 l 790.8 .9570 -383155.7 
27CO 19.6356 47012.4 97.9469 11444.1 0 53.6 12 2 6.C .5833 83187.7 
28CC 19.6520 48976.8 98.6l:13 2 2 4.7 5 38~.2 120624.5 .2352 - 83220.1 
29CO 19.6667 0942.7 9.3511 3 115.6 64 3.2 21046.5 . 098 -383253.7 
3000 19.6ECO 52910.1 1 0.C181 47144.2 455.9 21471.8 .6053 - 83289.4 
3ICO 19.1:921 4 8.1 IOC.6l:3~ 5 178.5 52487.3 121900.6 .3194 83328.0 
32CO 19.7030 6 8.4 01.289C 6 276.3 0511.5 2332.8 .0506 -383370.4 
3300 9.1130 8i9.3 01.8954 1435.6 854l:.7 1 27l:8.3 .7968 -383417.5 
340C 19.7222 0791.0 102. 84C 87654.7 6574.9 1 3207.1 . 572 383470.4 
35CC 9.13C6 t 7f3.7 IC3.0559 91931.9 4602.3 23649.0 . 304 - 8 530.2 
3l:00 19.7383 l:4737.1 103.6118 08265.4 2628.8 24094.1 .1159 -383597.9 
3700' 19.7454 6711.3 IC4.1521 18653.7 -40654.7 2 542.3 .9117 383674.6 
38CC 19.1~19 l:8686.2 lC4.l:194 2 <:95.5 -38679.8 24993.3 . 177 -383761.6 
39CO 19.1580 1060.7 105.1925 3~589.2 -36704.3 25447.2 5.5331 -383859.9 
40CO 19.7t36 72637.7 0 .6n8 350133.5 -347 8.2 25903.8 5.3572 383970.7 
41CC 9.1te8 4614.4 06.180~ 60 27 .3 -32751.6 -12 363.1 .189C -384095.2 
42CO 19.7136 6591.5 101'.6573 71369.3 -30714.5 -126825.0 .0286 -384234.5 
4300 19.7182 78569.1 101.1221 382058.4 -287 6.9 -1 7289.3 .8746 -384389.7 
44CO 19.1824 80547.1 lC .5774 392793.5 -26 18.8 -127755.9 .7275 -384561.9 
45CO 19.1863 82525.5 108.022C 403513.6 -2 8 0.4 -1 8224.9 .5861 -384752.0 
4600 19.7900 E45C4.4 IC8.4569 414397.6 - 28 1.6 -128696.1 .4506 -384961.1 
47CO 19.H35 86483.5 10 .882t 425264.6 -2C882.4 -12 169.4 4.3 02 -385190.1 
48CO 19.7967 8840.C 109.2993 4310113.8 -18902.9 -129644.8 4.1947 -385439.8 
49CO 19.7S97 90442.9 109.7076 47124.2 -16923.1 -130122.2 4.0742 -385711.0 
5000 19.8C26 92423.0 l . IOU 58115.0 -1 943.0 -13 6C 1.6 3.9577 -386004.5 
51CO 19.8C53 944C3.4 1C.499E 469145.5 -129l:2.6 -131082.8 3.8458 - 86320.8 
52CO 19.8079 96384.C lIe. 8844 480214.7 -10981.9 -131565.8 3. 375 -386 60.6 
530C 19.8103 n3l:5.Q 1.2611 4~ 1322.1 -9COl.0 -132050.7 3.6331 -387024.2 
54CC 19.8126 lC0346.1 1.632C 5C246l:.9 -7019.8 -132537.2 3.5319 -387412.2 
55CO 19.8147 lC2327.5 11.9~56 513648.3 -5038.5 -133025.5 3. 342 -3 7 24.8 
5HO 19.8168 1043C9.0 12.352l: 524865.8 -3056.9 -133515.4 3.3395 -388262.3 
5 7C C 19.8187 IC62~0.8 12.7C34 536118.6 -1075.1 -134006.9 3.2482 -388724.8 
58CC 19.8205 108272 .8 13.0481 5 7406.2 90l:.8 -134499.9 3.1 95 -389212.4 
5~00 19.8223 1C254.9 113 .3869 58728.0 2889.0 -13 994.5 3.0735 -389725.1 
l:OCC 19.8239 112237.2 13.7201 57CC83.4 4871.3 -135490.5 2.990C -390263.0 
aA change in phase of an assigned r fer nce l ment has occurred between this temperature and the preceding temperature. Melting point of 































































































































































































































































TABLE III - Continued. THERMODYNAMIC PROPERTIES
(5_) (BeO) (gas); molecular weight, 75.058
Formation from assigned


























































































































































































































































































































































































































































OA change in phase of an assigned reference element has
Be, 1560 ° K.
occurred between this temperature and the preceding temperature Melting point of
144 
BLE I. ontinued. ERMODYNAMIC ROPERTIES 
4) eO)3 as); olecular eight, 5.039 
ormation rom ss igned rmation fro  
, p, Hr-Ho, ST' -( f-H01, r , re ference el em ents aseous s  l ole OK l/mole l/mole O  l/mole c l/mole f:,.Hflf, 10gi0 f f:,. T, 
l ole cal/mole 
 ------ 0 -------  258 35.3 253817.1 ------- 61439.0 
I  .1e75 96.7 2.6427 467.5 2 7538.6 25409C.l 53.1358 63715.1 
ee l.1~34 732.7 ~. 09C l C69.1 256 02.6 254616.3 75.2956 65941.8 
S8.15 5.3t90 035.3 4. 52C a 121.4 53CO.O 255300.0 83. 016 67669.9 
CO 5.4455 063.B 4. 473 lt240.3 255271.5 255 12.3 82.4475 7698.1 
CC 9.1973 8C2.7 ~.3231 2926.8 2 3532.6 954.2 35.8964 69003.4 
CO 2.1C31 814.1 13.9352 092.9 514 0.6 - 56484.9 01.9001 69953.4 
CC 4.25C2 91S7.~ 18.165e 101.1 49137.4 56921.4 9.2011 - 70639.7 
1CC 5.8220 117C5.6 B .027~ 5713.6 -246629.7 257296.7 5.8234  71134.0 
Bec 6.9E22 4348.1 . 551 4095.4 243~86.7 25 637.2 5.7761 671487.9 
~ C 7.8516 7092 .4 8. 857 2814.8 41242.9 - 57967.1 7.9513 6 1 37.7 
lOCO 8.5147 9912.1 1.756 C 1 E43. 9 238423.2 58306.7 1.6836 71909.1 
llCC 9.C290 2790.4 4.49BS B l58.4 235544.9 -258670.2 6.5483 7 020.1 
CC 9. 346 5714.3 1.042f 0 37.0 232621.  259067.6 2. 26 72084.2 
3 0 9.7592 8674.6 9.4 21 l C561.1 29660.7 2 9 06.5 8.6304 - 72110.8 
C .0225 1664.1 lCl.627~ 11e614.3 - 26671.2 259992.4 .5111 72107.3 
5ec 0.23B8 4671.6 03.7064 2C882.1 23657.8 60530.0 2.8029 72079.3 
alttC 0. 184 710.7 05.663S 313 1.5 20624.6 7 614.4 0.3911 72031.1 
C 0.5t~0 0HO.3 C7.5127 42011.2 217575.1 272049.2 8.2074 671966.0 
IB C 0. S66 3823.7 09.2636 52850.8 14511.6 272478.8 6. 627 671886.7 
CO 0.8C54 6899.0 ll  .9263 63861.0 1436.4 72905.1 4.5203 1795.4 
CO 0.8~90 984.3 112.5C89 5C33.4 2C8351.0 273329.8 2. 499 671694.0 
1 C 0.9801 3078.4 14.0184 86360.4 205257.0 2 3754.1 1.5261 -671584.0 
C 1.0507 6180.0 15.4613 97834.9 202155.4 - 74179.1 0.2301 671466.8 
3CC 1. 127 9288.2 16.843C 09450.6 - 9047.1 74605.8 9.0451 671343.6 
4 C 1.H72 t 4C2.3 18.H83 21201.6 95933.1 275034.8 7.9574 671215.6 
5CC 1.2155 521.5 19.44H 3082.5 - 92813.9 275466.7 6.9548 671083.8 
6C0 1.2585 H645.2 20. 661 45088.3 8 690.1 759C2.0 6.0281 670949.4 
7 C 1.2S10 1113.C 21.8472 5 214.4 8 562.3 76340.9 5.1684 670813.5 
2800 1.3314 49C4.5 2.986( 69456.3 183430.9 2 6783.~ 4.3688 670677.2 
9CC 1.3624 8039.2 24.C86C 8 810.3 180 96.2 277231.0 3.6231 70541.9 
ecO 1.3905 176.8 25.1497 94272.3 1158.5 277682.4 2.9262 -670408.8 
3ICC 1.4159 4317.2 26.1794 06839.1 74CIB.l 27 138.2 2.2732 670 79.2 
CO 1.4390 7460.0 27.1712 1~507.2 70B75.4 27 598.3 1.6603 670154.7 
3CC 1.4tCI 0604.9 28.145C 32273.5 1677 30.4 279062.8 11.0830 670036.6 
4 C 1.4193 3 51.9 29.0844 45135.2 164583.4 79531.6 0.5390 69926.6 
5CC 1.4970 69CO.7 2~.9972 5 089.5 161434.6 8 004.7 0.02,0 69826.4 
6 C 1.5132 lC 051.3 3C.8B41 71133.8 5 284.1 80482.0 .5395 69737.6 
7 C 1.5282 lC32(3.3 31.7484 84265.7 - 5132.0 280963.4 .0784 9661.9 
CO 1.5420 (6356.9 32.5894 91482.7 51978.5 281448.8 .6 14 9601.2 
9(0 1.5~41 lC9511.7 3 .4C8~ 1C782.8 48823.6 281938.0 . 260 69557.0 
C 1.5H6 2667 .B 34. 207~ 24163.8 456 7.6 282431.0 .8309 69531.3 
1 C 1.5175 15825.0 34.9875 37623.8 14251C.3 282927.7 .4540 69525.8 
2 C 1.5E78 18983.3 35.7486 51160.7 39352.1 283427 .8 .0950 69542.2 
3 C 1.5973 2142.5 36.4nC 64772.9 36192.8 8 931.4 .7513 69582.1 
4 O 1.6(62 253C2.7 37.2185 78458.5 032.6 284438.3 .4234 9647.2 
5 C 1.6145 28463.7 37.9288 92216.0 29871.6 8 948.4 .1091 6 739.0 
6(C 1.6222 3H25.6 38.623 E C6043.8 26709.8 285461.5 . 081 6 859.1 
7CO 1.6295 34788.2 39.3039 19940.3 23547.2 285977.1 .5192 670008.7 
B C 1. 363 379 1.5 39. 69~ 3904.1 120383.9 2 8 4~6.8 .2417 670189.2 
9CC 1.6428 4 115.4 40.6223 47933.8 117219.9 287018.6 .9755 7 401.9 
O 1.6488 4280.C 41.26H 62028.1 l40 55.3 287543.2 .7189 70647.6 
1CC 1.6545 47445.2 41.8884 76185.7 11089C.2 288070.5 .4 27 670927.6 
2C( 1.6599 50610.9 42.5031 9(405.4 IC7724.4 288600.4 .2349 71242.5 
CO 1.664~ 53 7.1 43.1C62 04 86.0 104558.2 289132.7 .0060 671593.1 
4 CO 1.6697 56943.9 43.6982 19026.3 01391.5 289 67.6 .7847 671980.0 
5CC 1.6143 6Cll1.1 4.2793 34 5.2 98224.3 9 204.8 .5715 672403.7 
6 C 1.6186 H32 8.7 4.B501 478 1.8 5056.6 90744.3 .3652 672864.6 
7CC 1.6826 6446.8 45.4108 623 4.9 1 88.6 91286.1 .1662 67 363.0 
8ce 1. E65 69615.2 45.9619 769 3.6 8720.1 291830.2 .9736 673898.9 
geC 1.6~C2 172784.1 46.5C36 91587.0 8 551.3 292376.4 . 871 674 72.4 
C 1.6~37 7 953.3 47.0362 06264.1 82382.1 2 2924.8 . 065 675083.5 
a  ange i  hase f  signed f r nce lement as curred etween t is t mpe ature d t e receding t mpe ature. elting oint f 

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES





























































































































































































































































°A change in phase of an assigned reference element has

































































































































































































































































occurred between this temperature and the preceding temperature. Melting point of
T, Cp, Hr-Ho , 
oK cal/mole oK cal/mole 
c ------ 0 
ICC 9.1157 82C.6 
2CC 14.9~56 20C4.5 
298.15 21. lEn 3784.4 
3ee 21.2987 3823.7 
4eo 26.5570 6227.1 
5ec 30.5578 9C92.8 
6ec 3.4H4 2 C3.C 
7CO 35.63e6 15764.7 
8CO 37.2e60 19410.4 
gec 38.3E5C 231n.7 
I ee 9.202 7078.1 
llCO 3 . 796 31042.7 
2ec 40.52€4 35069.1 
l3CO 40.905 9144.7 
14CO 41.3235 3259.9 
15 C 1.6159 474e7.3 
°16CC 1. 5E7 15El.4 
l1 C 2.0623 5 17.7 
1eec 42.2346 992.8 
1geo 2.3H1 4223.8 
2cce 2.5C82 8468.5 
I e 2.tl77 2724.9 
22ec 2.7131 6991.5 
30C 2.7967 1267.1 
4ec 2.8704 550.6 
25ec 2.9357 9840.9 
26 C 2.9938 4137.5 
27eo 43.0457 8439.5 
28(( 3.C922 027 6.4 
2900 43.1341 107051.8 
30CO 43.1720 1 73.1 
31(C 43.2(63 15692.C 
CO 3.2375 20014.3 
3300 3.2659 4339.5 
34CC 43.2~20 86~7.4 
35(( 3.3158 32997.8 
36CC 43.3377 37330.5 
37(( 3.3~1~ 416t5.3 
3eec 43.3765 460 2.e 
CO 3.3938 5C340.5 
4CCO 43.4(97 4680.7 
lC( 3. .46 9022.4 
420e 43.4383 63365.6 
430C .4~12 1 7 0.1 
44C( 3.402 1 2055.8 
4500 43.4744 764C2.7 
4t e 3. 849 C750.7 
41CC 3. S41 5099.6 
48 O .5039 9449.6 
4geo 43.5126 1 38(0.4 
5CCO 3.5208 1 8152.1 
51CO 43.5.85 C25(4.6 
0 3. 357 2C6857.8 
53 C 4 .5426 2 12ll.7 
54(C 43.54~C 2 566.3 
55ce 4 . 552 2 921.5 
5tee .5tlC 2 4277.3 
57(e .5065 2 8633.7 
58eo 4 .5 17 2 2990.6 
590C 4 .51te 2 7348.0 
6CCC 43.5E13 2 17C5.9 
TABLE II. - Co tinued. THERMODYNAMIC PROP RTIES 
( 5) (BeO)4 (gas)) molecular weight, 100.052 
Formotion from assigned Sr  -( f-Ha
'
, Hr , r ference l ments 
callmole oK col/mole cal/mole (b.Hflf, loglo f 
col/mole 
------- 0 -38 184.4 -378160.1 -------
5.6727 4746.7 -38 363.9 -3 8765.8 821.7118 
63.6474 le725.0 -3821B.9 -379 31.5 407.5309 
7e.8C54 173 6.2 -38C4CC.0 -3804CC.0 270.8732 
70.936E 17457.3 -38 360.7 -38C415.1 269.1535 
7.8146 24 98.7 -37 951.3 -38ll86.0 199.8077 
4.HU 3C03.5 -375C91.6 -381790.6 58.1238 
9C.C374 4 719.4 -37 881.4 -382260.1 130.2948 
5.3694 09 3.9 -368419.7 -38 642.4 110.3950 
1eC.2352 6e 77 .8 -364774.C -382974.1 95.4563 
1C4.6888 71027.2 -36C991.7 -38329C.5 3.8274 
08.7816 81703.5 -357106.3 -383617.7 74.5168 
12.5597 2773.0 -353141.7 -383975.3 66.8920 
16.C62E 04206.3 -349115.3 -384377.4 60.5317 
19.324E ll5977.5 -345039.7 -3 834.0 55.1439 
2. 743 28e64.2 -340924.5 -385352.9 50.5194 
25.2356 4e446.1 - 36777.1 385940.C 46.5064 
21.9294 53105.7 - 32603.0 - CC589.4 42.9401 
3C. 734 6C27 .0 -328406.1 - 01038.8 39.7202 
32.8826 7 1 5.9 -324191.6 - 01481.2 36.8541 
35.1702 92599.5 -319960.6 -401918.9 34.2875 
37.3474 C6226.3 -315715.9 - 2354.3 31.9751 
39. 241 200 5.6 -311459.5 -402789.0 29.8797 
41.4089 341 8.0 -3C7192.9 03224.6 27.9734 
4 .3C94 48344.6 02917.3 03662.2 26.231C 
45.1324 62767.3 - 98633.9 - 041C2.8 4.6324 
46.8839 7368.1 9 343.5 0 547.2 23.1596 
48.569C 92141.9 - 90047.0 - 04996.1 21.7991 
5C.1926 07C80.4 85744.9 405449.8 20.5374 
1.7589 2178.5 - 81438.0 - C5908.7 9.3645 
53.2718 31 30.4 7126.6 06373.1 18.2712 
54.7348 52831.2 72811.3 06843.2 17.2499 
5t.1509 68375.8 68492.4 07319.1 16.2934 
57.5232 84059.9 t417C .2 40780C.7 .3960 
8.8541 ~879.1 - 59845.0 - 0 288.1 . 512 
0.1461 15829.4 5517.0 0 781.3 13.7554 
1.4014 31907.1 - 5118t.6 - 09280.2 3. 40 
2.6219 81C8.5 46853.9 09784.6 12.2944 
3.8C96 6 430.4 42519.2 10294.4 11.6210 
H .9662 80869.4 3 182.4 1 809.5 10.9829 
6.C931 97422.6 - 3843.9 - 1329.7 10.3768 
7.1920 14C81.1 - 295C3.7 1855.0 . C04 
Its.264C 30860.1 ~ 25162.0 - 12385.1 .2511 
t~.31C6 '541739.1 20 18.8 12919.8 8.7278 
7C.3329 64721.4 16 74.3 13459.1 8.2273 
11.332C 5 1804.9 - 1 128.6 - 140C2.8 7.7499 
72.3C88 5 8987.1 - C7781.7 14550.7 7.2925 
1 3.2645 16265.9 0 433.8 151(2.8 . 547 
i 4.1998 36 9.3 - 9C 4.8 - 1 658.8 6.4341 
75.1I5t 6 105.2 - 94734.8 - 6218.7 . 315 
6.0127 6 8661.8 90384.0 - 16782.3 5.6449 
116.8919 6 6307.2 - 86C 2.3 - 17349.5 5.2'124 
1 7.7538 7 4039.6 - 8lt79.9 - 7920.3 4.9150 
118.5991 1851.4 - 7326.6 - 8 94.5 . 702 
1 9.4284 S758.9 - 72972.7 - 9072.1 4.2382 
18C,.2424 742.6 - 686 8.1 - 9652.9 3.9176 
1 1.C415 5806.9 - 4 62.9 - 2023t.9 3.6087 
1 1.8264 3950.4 -1 907.1 - 0824.0 3.3101 
1 2.5974 8 2 1.7 - 550.7 - 1 14.2 3.0222 
1 3.355. C46~.4 - 193.8 - 2007.3 2.7436 
1 4.ICoe 8 842.3 - 6836.4 - 2603.3 2.474C 






































-930173.8 17 .1388 
-929875.9 15.0899 
-9 9586.6 13.1658 
-929308.0 11.3555 
-929042.4 9.6491 
-928792 .0 8.0379 
-928559.1 6.5143 
-928346.0 5.0711 
- 28155.1 3.7023 
- 279 8.8 2.4022 





- 27632.8 -4.2090 
-927700.1 -5.1467 


















aA change in phase of an assigned reference ele ent has o urred b en thi  t perature a  th  p ceding te perature. M lting p int o  




TABLE III. - Continued. THERMOI_fNAMIC PROPERTIES































































OA change in phase of an

































































































































































































































































































































































































































































































































T LE I . - C ntinued. TH MODYNAMIC P PERTIES 
(5 ) B (OH)2 (g s)) molecular weight, 4 .029 
F rmation fr m a igned F rmation fr m 
T, Cp, HO -H.0 T 0' ST' -{Ff-HO
" 
Hr , r erence el m ents gaseous atoms 
oK col/mole O  col/mole col/mole O  c l/mole c l/mole {b.Hfl(, loglo ( b. r, 
c l/mole c l/mole 
C ------ C ------- a - 9072.1 - 4504.6 ------- -4 2622.1 
ICO 7.0213 6~6.3 4 . 331 3 37.0 - 6375.6 - 527C.6 3 4.6115 -4 471.2 
2CO 8.4C05 1454.9 49.5364 6452.4 - 57617.2 -1 5950.3 le .6756 -456317.9 
298.15 10.2E49 2372.1 53.242~ 13 502.2 - 67 0.0 - 67CC.0 1 6.4622 -4 7908.8 
3CC 10.32CO 2391.1 5 .3Ce2 1 600.7 - 680.9 - 6713.6 1 7.7 35 - 57936.7 
4Ce 12.1947 3517.4 5L 5332 19C95.9 - 554.7 - 743C.6 7 .1526 -459336.8 
5CO 13.9f07 4626.5 . 471 2 697.1 - 5 245.6 - 56053.4 6 .9182 -4 0539.1 
6CO 15.5238 63C2.6 e2.l341 3 977.6 - 2769.5 - 8574.8 5 .3 61 - 61566.1 
7CC 16.8597 7923.6 6 .6 03 317.5 - 1 6.4 - 9006.C .123~ -4 43.2 
6CC 17.9926 960.8 66.957t 43698.3 1 ~404.3 - 936C.7 .9119 -4 31 3.9 
'lCC 18.95Sl 11516.6 e .134C 704.0 47 5.5 - 9654.6 .0 07 - 6 837.6 
ICCC 1~.H77 13454.9 .1755 720.6 45eI7.2 - 901.4 7. 913 - 64390.2 
llC C 20.5C60 15470.4 7~.0 59 935.1 436Cl.7 - 60112.3 .0122 - 64864.3 
12CO 21.1316 17553.0 74.90H 72336.1 - 4 5 9.1 60296.7 .3599 -465270.5 
I~OO 21.6769 19694.2 76.e212 79913.3 39377.9 60462.8 . 133 - 65617.5 
1400 22.15-;5 21686.6 8.2457 6 657.4 - 37165.5 60616.9 .1650 - 65912.6 
15CC 22.5826 24124.1 79.76n 95559.6 3 946.0 60765.5 5.5129 - 162.1 
a HOO 22.9562 26401.5 81.2569 103e12.6 - 32670.6 6440~.9 .0363 - 6371.6 
17CC 23.2£71 26714.C 62.6607 1116C9.3 - 30356.1 64467.5 .7 51 -466545.5 
16CO 23.5fC8 31057.6 4. 003 0142.9 - 28014.5 6 548.6 1l.5401 - 6688.1 
19C0 23.6422 33429.0 85.2624 128607.4 -125643.1 64597.8 0.4886 -466802.8 
2COe 24.0755 ~5825.1 66.511~ 137197.6 1 3247.0 64636.9 .5417 - 6692 .8 
2lCO 24.2E43 38243.3 67.6911 145906.1 120 26.8 64668.0 6.6649 960.7 
22CC 24.4716 40661.3 8.6 5. 547 4.3 18390.8 64 n.6 .9056 -4 70 9.0 
230C 24.6402 43137.0 9.9168 36 1.1 l5935.1 64712.8 .1948 - 67039.8 
24CC 24.7922 45606.8 90.966S 172716.3 13463.3 64729.5 .5 24 61055.1 
25CO 24.9297 48095.C 1.9837 61664.2 10977.1 6 743.9 .9425 - 670 6.5 
26CC 25.0~44 5C594.3 2.9639 19 11.9 I 8477.8 64757.1 .3885 - 67045.8 
27CC 25.lf77 531C5.5 93.91lf 200455.9 IC5966.6 64769.5 .8 57 -467024.3 
2800 25.27C8 55627.5 94.826e 09893.2 03444.6 64782.5 .3992 -466993.6 
2900 25.3f51 58159.3 5. 173 19420.7 100912.7 164796.0 3.q556 - 6954.8 
3CCC 25.4513 t0700.2 q6.5767 229035.7 ,8371.9 64611.2 .5419 -466909.2 
31CG 25.5303 6324q.4 7. 145 38735.6 5822.7 64828.4 .1 45 -466858.0 
3200 25.6(30 65806.1 96.2262 48517.8 3266.0 6 846.1 .H14 4 6802.4 
330C 25.6699 663t9.8 9.0 51 5 380.1 -9 702.3 6486q.2 .4502 -466743.3 
34(0 25.7316 70939.9 q9.7624 268320.1 - 8132.2 64894.5 .1290 -466682.1 
3500 25.7E86 73515.9 10C .5291 78335.q 556.2 64923.6 .8260 6619.5 
3HC 25.8414 60,7.5 ICl.25e3 2 8425.3 -82974.6 64954.5 .5 04 -466556.8 
37CC 25.89C4 18684.1 lCl.q65C 96586.5 -80368.0 -164986.7 .2694 -466494.8 
36CC 25.935q 61275.4 102.6561 308817.7 - 1H6.6 65026.4 .0130 6434.5 
39CC 25.9763 63871.2 10 .3304 1S117.2 -75200.q -165C6q.l .7692 -4 6376.8 
40CC 26.0177 66471.C 103.q68f 32q483.3 -72601.1 -165114.7 .5384 -466322.7 
41CO 26.0545 89074.6 lC4.6315 3S914.4 -6q997.5 -165162.7 .3179 -466272.9 
4200 26.0e69 S1661.8 1C5.2591 350409.1 -61390.3 -16 215.6 .1089 -466228.4 
430C 26.1.11 94292.3 10S.874C 36C965.9 -64719.7 -165271.1 -0.0912 -4 6189.9 
44CO 26.1513 969C6.C 106.474S 371583.4 -62166.1 -165332.7 -0. 821 -466158.2 
4500 26.1796 99522.5 101.C629 362260.4 -5,54,.5 -16 395.9 -0. 648 -466133.9 
46CC 26.2(62 lC2141.9 107. 386 3q2995.6 -56930.2 -165463.9 -0.6395 -466117.7 
4700 26.2313 lC4763.7 106.2024 403787.7 -54308.3 -16 535.7 -0.8066 -466110.3 
48CO 26.2546 lC7388.1 lC8.755C 414635.7 -51664.0 -1 5612.2 -0.9671 -466112.2 
4SCO 26.217C 1I0014.7 109.2965 4255~6.4 -49057.4 -1 5692.5 -1. 211 -466124.0 
5CCG 26.2QO 112643.4 109.827f 436494.7 -46426.7 -16 175.6 -1.2691 -46 146.1 
5100 26.3118 115274.2 11C.3486 4475C3.6 -43197.9 -165663.2 -1.4109 -466178.9 
52CO 26.3365 117907.C 10.6Sqe 4 8564.1 -41165.1 -165954.4 -1.5478 -466222.8 
530C 26.3543 120541.5 11.36H 4 9675.2 -38530.6 -166 50.0 -1.6797 -466278.2 
54Ce 26.3111 123171.8 111.8544 48C836.1 -35894.3 -16614Q.1 -1.8062 -466345.3 
55CO 26.3E10 125615.7 12.338~ 492C45.8 - 3256.4 -166252.7 -1.9287 -466424.3 
56CO 26.4C21 128455.2 12.814( 503303.5 -306lf.9 -166359.5 -2.0466 -466 15.5 
57Ce 26.4165 131096.1 113.2815 514606.3 -2 976.0 -166 6Q.4 -2.1605 -466618.9 
58CC 26.4301 133738.4 13.74lC 52595Q.5 -25333.7 -166563.7 - .2707 -466734.7 
5HO 26.4431 136382.1 4.ln9 5 7 56.3 - 2690.0 -166702.1 -2.3769 -466862.9 
6CCC 26.4555 139027.C 114.6375 548797.9 -20045.1 -166823.5 -2.4802 -467003.5 
aA change in phose of on assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES

























































































































































































































































































































































































































































































































T, Cp, r- (j, 
o  col/mole OK col/mole 
c ------  
l O 5.CH7 70.2 
ce ~.9'E5 072.8 
ge.l'> ~.9EC7 502.3 
CC ~ • SE C6 511.5 
~CC ~.9751 CE9.2 
sec ~.9126 566.6 
CC .9][2 30 E;3. E 
1(C .97 C~ 56C.9 
CO ~. E99 ~C57.9 
9(C .9c95 54.S 
lcce .9693 051.E 
11 CC ~.9E9~ 5~8.7 
2CO ~.96S7 0~ 5.7 
3 C .97C6 5~2.7 
I~CC .9722 039.8 
5 C .97~8 537.2 
 C C .91<5 C34.8 
l1CC .gE35 532.9 
8CC .9S01 031.6 
19CC ."El 531.C 
C . C78 1CC 1.3 
1C( .01<;0 l 532.e 
2( ( .0316 1035.1 
3CO .C~56 1539.C 
~ O .«'(7 2C~4.3 
5CC .0 lE9 2551.1 
6CC .CSLtC 059.7 
ncc s . 118 570.0 
C .13(1 082.1 
900 . I~ 88 4596.C 
CO .11077 11.8 
l  ( .1U7 5629.5 
2CO .2C57 10149.2 
3CO .2;:45 670.7 
~ C .2~30 194.0 
5 C .202 719.3 
l: C .27SC 2~6.3 
37CC .2<;63 75.0 
E((  .. 3 31 305.5 
9 C .329~ 837.7 
~ C '>.3~5C 0371.~ 
410C . ECI SC . c 
42C( .3745 ~3.~ 
~3(C .3 EE4 981.5 
~~(C ~( 16 2521.0 
5(C 4 ~1 (61.8 
~ CC .42[1 3 C3 .8 
~ (C .4~15 ~1~7.C 
~8 O .4 L E3 691.3 
~9 C .4585 236.7 
OO .~tE2 783.C 
1ce .~77~ 30.3 
2(C .~EtI 878.5 
CO .4<:43 7~27.5 
~ 0 .5 (2l 7977.3 
CO 5C9~ 8527.9 
0 . 1(:4 9079.2 
S7eo '>.5 29 631 • .2 
(C .5292 183.E 
,>9 C . 351 0737.C 
G C . 4C7 129C.8 
TABLE I I. - o tinued. HERMODYNAMIC ROP RTIES 
(57) C (gas); olecular eight, 12.011 
ormation from a signed 
ST' -<Fl-HO" Hr , reference el ements 
ol/mole OK col/mole ol/mole (I':.H'!lf, loglo K  
col/mole 
-------  69738.6 69929.8 -------
2. E2~ 08.1 7C30<.B 10'>4'>.3 it5.7033 
5.7 99 EC81.2 17Ltl1.~ I 7C~ 70.1 -179.1627 
7.7tl~ 9696. ? 71300.9 713CC.9 -J 17.60B~ 
7.7921 Slt6.1 IIlHC.l 713C6.4 - 16.0341 
~.22~1 3 20.4 71bC7.8 71~~7.1 -85.6146 
C.33~C 7 CC.~ 72305.2 71135.5 C6.859C 
1.24C~ 1680.5 728C2.4 718 5.5 -54.3443 
7.0C67 25E~3.B 73299.5 7192B.5 5.4001 
2.6702 3CC78.4 73796.5 71965.5 - 8.6898 
~.2557 ~375.3 /'1293.5 719 5.7 3.4700 
~3.7793 8 21.5 1~79C.4 71965.9 29.29~1 
~ . 529 ~3129.5 7'>287.3 719 C.4 5.8779 
~.6853 ~7576.7 7578~.3 719Cl.'> 23.U31~ 
~5.0E31 2C6'>.4 7L281.3 71850.8 0.6231 
~5.~515 65S2.3 76778.4 71789.7 8.'>E05 
5.7947 El154.8 11 275.8 7 719.6 6.7731 
E.1l5!: 57 C.5 r1773.4 716~1.7 5.2C98 
6.4178 C377.~ 18271.5 71557.4 - 3.fJ311 
~6.7C28 5(33.5 78770.2 71467.3 2. 062 
~e.972E 9 17.4 792 9.6 71312.2 Il.~ lOB 
~7.22S5 ~~27.6 7976S.9 71 72.5 - 0.'>25'> 
~7. 7~O S162.9 8L271.2 7116S.C - .6346 
~1. 07E 3n2.1 lEC7 3.7 71C02.~ .8251 
7.9318 870~.2 81277.5 70953.3 .08610 
~E.l~6E lC3508.2 81782.9 70842.C -),4100 
~ . 353E lC8333.2 l 289." 7072S.2 .78IS 
LtE.5532 13118.7 8279E.3 70615.2 .2 41 
E.745E 18C~3.7 83308.6 7C5CC.2 .6831 
~8.932C 927.6 le 82C.7 703d4.6 - 5 .190~ 
~9.112~ 21829.9 84334.6 70268.5 .7320 
S.287;: 32749.9 8485C.4 70152.C 4.30~4 
~9.~51C 37687.1 85368.1 7C0 5 .. 3 .9047 
9.622( ~2C41.1 85887.8 918.~ - .5 03 
S.782~ ~7611.4 H 4CS .3 6<)8') 1. 5 .1 87 
". 387 52597.5 6932.6 69684.8 - .8481 
C.OS09 57599.0 87457.9 09568.3 .5366 
C.239~ lC205.5 7984.9 69452.C .2426 
(,3843 67 ~6.8 8513.6 69335.8 .9647 
C. 257 72692.3 89C~~.1 69219.9 1.7016 
C. 64( 7751.8 957C.2 6910~.1 .4521 
C.7991 82825.C 19011C.0 68980.5 .2153 
 .9 13 87911.5 C645.2 
.C 0C 93Cll.1 19 182.0 
.1E72 8123.5 1~172C.l 
.3113 3248.5 9 259.6 
.432E 0E385.7 S2ECC.4 
. 519 13 35.0 93342.4 
. 687 8E96.0 3E85.6 
1.783, 3E E.6 ~~29.S 
.895E 9C52.6 44975.3 
. 061 34247.7 9 521.6 
.2.1145 '.:453.8 19 (6<.9 
. 21C ~ 7C.6 19 617.1 
.3255 ~9897.9 197166.1 
.4283 5135.6 715.9 
5  .529 ~ C E3.5 Ise26C.5 
5 .6287 5t41.4 198EI7.8 
.726~ CSC9.2 1 <;369.8 
.e225 76186.6 9S522.~ 
.9 71 2 1'<73.6 (C475.6 





































































TABLE IlI. - Continued. THERMODYNAMIC PROPERTIES











































































































































































































































































































































































































T, Cp, Hr-Ho ' 
oK col/mole o  col/ ole 
0 ------ 0 
100 0.3963 14.7 
20e 1.180 92.5 
298.15 2.038 251.2 
300 2.053 254.9 
400 2.860 501.9 
500 3.5CO 820.9 
600 4.025 1198.1 
700 4.439 1622.1 
800 4.748 2082.2 
900 4.978 2568.9 
1000 5.152 3075.7 
1100 5.294 3598.1 
1200 5.420 4133.9 
1300 5.532 4681. 6 
1400 5.631 5239.9 
1500 5.717 5807.4 
1600 5.791 6382.9 
1700 5.857 6965.3 
1800 5.917 7554.1 
1900 5.973 8148.6 
20CO 6.025 8748.5 
2100 6.071 9353.4 
2200 6.111 9962.5 
2300 6.148 10575.5 
2400 6.182 11192.0 
2500 6.212 11811.7 
2600 6.239 12434.3 
2700 6.265 13059.5 
2800 6.289 13687.2 
2900 6.312 14317.3 
3000 6.334 14949.6 
3100 6.355 15584.1 
32CO 6.315 16220.6 
3300 6.393 16859.0 
3400 6.409 17499.1 
3500 6.425 18140.8 
360C 6.441 18784.1 
3700 6.457 19429.0 
38CO 6.472 20075.5 
39CO 6.486 20723.4 
4000 6.5 CO 21372.7 
T LE II . - C ntinued. T RMODYNAMIC P PERTIES 
(5 ) C ( raphite); molecular weight, 1 . 1 
For ation fro  assigned Sr, -(Ff-Ho l , Hr , ref ce ele ts 
col/mole oK col/ ole c l ole (f',.Hflf  loglo Kf 
c ole 
a 0 -2 1.2 0 -------
0. 275 8.0 - 36.5 0 0 
0.7384 5 .2 - 58.7 0 0 
1.3718 1 7.8 0 0 0 
1.3846 160.5 .7 0 0 
2.0897 4.0 0.7 0 0 
2.7988 5 8.5 9.7 0 0 
3. 850 8 2.9 6.9 0  
4.1379 7 .4 70.9 0  
4.7517 1719.2 31.0 0  
5.3248 2 23.4 1 .7 0  
5.8585 82.8 24.5   
6.3564 93.9 346.9   
6.8225 53.1 82.7   
.2608 57.5 30.4   
7.6745 0 .4 8.7   
. 60 291.6 ~56.2   
8.4374 7116.9 131.7   
8.7905 978.5 714.1   
9.1270 8874.5 302.9   
9.4484 03.4 897.4   
.7561 763.7 97.3   
10.0512 11754.2 10 .2   
10.3346 2 73.6 711.3   
10.6071 3820.7 324.3   
0.8694 4894.6 0940.8   
11.1224 15994.3 1560.5   
11.3666 7118.8 2183.1   
11.6025 8267.4 2 08.3   
11.8308 9439.1 13436.0   
12.0519 06 3.3 4066.1   
2.2663 1849.2 4698.4   
2. 743 3086.3 5332.9   
2. 764 4 43.9 5 69.4   
2.8728 25621.4 607.8   
3.0639 6918.3 7247.9   
13.2499 8234.0 7889.6   
3.4312 9568.1 8532.9  0 
13.6079 0920.1 19117.8  0 
3.7803 289.6 9824.   0 
13.9486 3 76.0 20472.2 0 0 
14.1129 5079.1 l21.5 0 0 
For tion fro  
gaseous ato s 




-1 0970.1 1 9.1627 
-171300.9 117.6084 
-171306.4 116.83<tl 
-171557.1 8 .6146 
-171735.5 66.8590 
-171855.5 5 .3 43 
-171928.5 45.4001 






- 71789.7 1 .5605 
- 7 719.6 1 . 731 
- 71641.7 .2098 
-171557.4 13.8311 
-171467.3 12.6062 




- 70953.3 . 866 
-170842.0 7.4100 
1 0729.2 .7879 
-170615.2 6.2141 




























































































































































































































































































































































































































































































































































































T, Cp, H -H(5, 
 l/mole o  l/mole 
0 ------  
100 7.1142 95.7 
200 9.6701 523.4 
298.15 0. 130 28.3 
300 10.3022 2547.3 
400 .4 77 37.5 
500 8.8784 52.1 
600 .6 60 24.2 
700 8.5157 6179.3 
0 8.5114 030.2 
900 . 459 82.8 
1000 3.5977 8739.9 
llCO .6 75 602.6 
1200 8.7214 0471.5 
1300 .7876 347.0 
1400 8.8'>51 12229.1 
0 8.9232 13118.0 
1600 8.9912 14013.7 
700 .0587 4916.2 
1800 .1250 15825.4 
1900 .1896 6741.2 
2000 .2519 7 63.3 
2100 .3117 8591.5 
2200 9.3685 9525.5 
2300 9.4221 20465.1 
2400 .4724 1409.8 
2500 9.5193 2359.5 
6CO .5628 313.6 
2700 9.6C29 4271.9 
2800 .6396 5234.1 
2900 9.6731 6199.7 
3UOO .7034 71 8.6 
3100 .7309 8140.3 
200 .7 55 9114.6 
300 . 775 091.3 
3400 .7971 1 70.1 
5 0 .8144 2 50.7 
3600 .8296 33032.9 
700 .8428 4016.5 
3800 9.8543 35001. 4 
900 .8642 35987.3 
4000 .8726 6974.2 
4100 .8796 7961.8 
4200 . 854 8950.0 
4300 .8902 938.8 
4 0 .8940 0928.0 
4500 9.8969 41917.6 
4600 .8990 2907.4 
4700 9.9004 3897.4 
48CO 9.9C13 4887.5 
4900 .9016 5877.6 
5000 .9014 6867.8 
5100 9.9008 7857.9 
5200 .8 99 847.9 
5300 9.8<;87 9837.8 
5400 .8972 0827.6 
500 .8955 1817.3 
5600 .8936 2806.7 
570e .8916 3796.0 
58CO 9.8895 4785.0 
5900 9. 873 5773.9 
6000 . 851 6762.5 
ABLE I . - ontinued. HERMODYNAMIC ROPERTIES 
(59) 2 (gas); olecular eight, 4.022 
otion f  o ed 
ST' - Ff-Ho ' HO T, r f rence l  ents 
l/mole o  l/mole l/mole (/::,.Hf)f, lo  f 
l/mole 
------- 0 7497.6 I 'J UO.O -------
7.9208 096.4 8193.2 8 66.2 25.9761 
. 509 7186.8 9021.0 9338.4 08. 216 
7.6302 16 2.7 025.B 1 025.8 lJ6.8064 
7.6940 760.9 044.9 ! 031.5 35.9024 
.5 84 6 1.8 1035.1 0533.6 9.4278 
.5917 1843.8 1 49.6 0810.2 7.4998 
4.1825 7185.3 2821.8 092 8.0 62.8667 
55.5008 2671.3 3 76.8 0934.9 2.4112 
.6370 8279.4 04527.7 ;: 0865.8 4.5708 
7.6412 3 94.3 U5380.4 200744.9 8.4756 
8.5442 9804.3 6237.5 0588.5 3.6029 
.3664 5700.5 0n 00.2 406.3 9.6195 
0.1225 1675.4 7 69.1 0203.6 6. 032 
0.8231 723.1 844.5 ') 983.6 3.5000 
61.4768 73838.5 09726.7 9749.2 1.1000 
2. 901 017.1 10615.6 9503.2 9.022~ 
2.6682 6255.3 1511.3 9247.9 7.2070 
3.2153 2549.7 12413.8 8985.6 5.6072 
3.7349 897.5 1 323.0 18 17.3 4.1870 
4.2300 052 5.9 14238.7 98 44.0 2.9181 
4.7 30 1742.7 15160.8 8166.2 1. 776 
5.1559 18735.8 16089.1 97884.7 0. 472 
'>.5904 24773.3 17023.1 97600.5 .8118 
6. 080 131353.3 U9 2.6 973 4.1 .9590 
6.4101 3 974.4 18907.4 97025.7 .1784 
6. 977 4634.9 19857.0 96735.9 .4613 
7. 719 51 33.5 20811.2 6 44.9 .8003 
7.5336 58068.8 21769.5 96152.8 .1892 
7.8835 64839.8 2 31.6 9 8 9.5 .6226 
8. 224 71645.2 23697.3 9 65.1 .U958 
8.5508 7 483.9 24 66.1 95269.3 .6 50 
8.8695 8 355.0 25637 .9 94972.1 .1 64 
9.1788 922 7.5 26612.2 94673.5 3. 172 
9.4793 1 190.5 27588.9 94373.3 3.3147 
9.7715 061'>3.1 285 7.6 94071.8 .9364 
.0558 13144.5 29548.2 93769.0 2.5802 
0.3325 20164.0 30530.4 93 4.6 2.2 44 
0. 020 27210.8 3 5 4.1 931 8.5 1.9 72 
0.8 46 34284.2 324 8.9 92850.4 .6273 
1.1207 41383.5 3484.9 92540.6 .3431 
1.3706 48508.1 344 1.7 9 228.8 -1.J736 
1.6144 657. 4 3 459.3 
1.8526 62830.8 36447.6 
2.0852 70027.7 37436.4 
2.3127 7247.7 38425.6 
2. 350 84490.1 39415.2 
2.7526 917 4.5 4 4 5.0 
" 2.9655 9040.5 413 4.9 "-\ 
3.1739 306347.5 42385.0 
3.3781 13675.1 43375.2 
3.5781 21023.0 4365.3 
3.7742 28390.6 24 355.4 
3.9665 357 7. 7 46345.5 
14.1550 431 3.8 47335.4 
4.3400 5 608.6 483 5.2 
4.5216 358051. 7 249314.8 
4.6999 365512.8 25 304.3 
4.8750 372991.5 251293.5 
5.047 () 380487.7 252282.6 
7:;.2161 3 8000.8 53271.4 
75.3822 395530.8 254260.1 
149 
ation f  
us at s 
/::,.Hr, 10910  
c / ole 
- 41 79.6 --------
4 24.4 5.43U4 
42601.8 9.7039 
42 7~.9 .41)4 
- 42 75.3 .7659 
- 42580.6 .8015 
- 42660.8 .2182 
- 42783.0 .8219 
- 42922.1 3 .3890 
43065.2 .8088 
43206.5 .4644 
- 4 43.3 .9854 
- 43 74.5 .1363 
- 43599.5 .7599 
- 43718.0 .7 74 
- 4 830.2 .0210 
143~36.J .5237 
4035.5 13.2126 
41 9.2 2.0550 
4217.3 1.0253 
4300.4 0.1035 
4378.9 . 734 
4453.3 . 20 
4524.3 . 385 
4592.5 . 141 
4658.3 .6416 
4722.4 .1146 
- 4785.4 .6219 
847.7 .1HO 




45163.3 . 433 




45513.2 . 021 
45589.3 . 759 
145 67.6 .5611 
45748.2 .3510 
45831.1 .1627 
145~16.4 .9 76 







46677 .9 - .2401 
46782.4 .3658 





1 7446.) 1.0293 
-147562.1 .1268 
-147679.7 -1. 211 
-147798.7 1.3123 
150
TABLE III. - Continued. THERMODYNAMIC PROPERTIES








































































































































































































































































































































































































































































































































































T, Cp, Hr-Ho,  col/mole o  col/mole 
0 ------ 0 
100 7.046':> 96.7 
0 .2 C75 1452.7 
298.15 .3883 319.0 
300 9.4015 36.4 
CO 0.3101 324.2 
500 !l.0295 92 .4 
60G 1.6225 525.9 
00 12.1153 6713.6 
800 .5240 946.2 
900 12.8620 216.1 
1 0 13.1415 10516.1 
1100 13.3730 1842.1 
2 0 3. 655 3190.0 
1300 3.7266 54.8 
140C 13.8620 15934.4 
1500 3.9766 7326.5 
6 0 14.0741 18729.2 
17CO 4.1577 0140.9 
1800 14.2298 1560.3 
9 0 4.2922 2986.5 
2000 4.3467 418.5 
100 4.3S43 5855.6 
2200 14.4363 27297.2 
300 4.4734 8742.7 
2400 14.5 C64 0 91.7 
500 14.5358 1643.9 
2600 14.5621 3098.8 
700 4. 857 4 56.2 
2800 4.6C70 6015.9 
900 4. 263 7477.5 
00 4.6438 8941.1 
100 4.6597 0406.3 
2 0 4.6742 1873.0 
3300 14.6875 341.1 
400 4.6997 4810.4 
3500 14.7108 6281.0 
600 4.7211 752.6 
3700 4.7307 92 5.2 
8 0 4.7394 0698.7 
3900 4. 476 2173.0 
00 4.7552 3648.2 
410C 4.7622 5124.0 
2 0 4.7687 600.6 
3 0 4.7749 8077.8 
4400 14.7806 59555.5 
500 4.7859 1033.9 
4600 4.7 09 62512.7 
47CO 4.7956 3992.0 
4800 4.8COO 5471.8 
900 4.8042 6952.0 
5000 4.8081 8432.7 
100 4.8118 913.7 
5200 14.8153 1395.0 
300 4. 185 28 6.7 
4CO 4.8217 4358.7 
55CO 4.8246 5841.0 
5600 14. B2 74 7 23.6 
5700 4.8300 806.5 
5800 4.8326 0289.6 
5900 14.8349 1773.0 
00 4.8372 3256.6 
BLE III. - ontinued. ERMODYNAMIC OPERTIES 
0) 3 as); olecular eight, .033 
rmation om igned 
ST' -(Ff-H01, HO T, ference l ents 
l/mole o  col/mole col/mole (I:;Hf'lr, l glo Kr 
l/mole 
------- 0 Ie (j46. 3 8099.9 -------
1.9865 502.0 8043.0 87 2.5 03.4720 
1.1798 983.2 8799.1 3'1275.2 96. 939 
':>0.688e 2793.7 9065.3 9665.3 - 2 .8439 
.7462 87.5 9682.1 9671.6 1 7.9867 
3.5818 108.5 90670.5 8 918.3 3.4219 
.1J625 585.8 1738.8 029.7 12.6628 
8.0275 n90.5 2872.3 9 031.7 -5 .8192 
9.8573 5186.5 94059.9 8 947.1 8.9330 
61.5026 1255.9 95 92 .5 139799.7 41.5229 
2.9 79 74e2.0 6562.4 89609.2 5.1647 
64.3680 53851.3 91863.0 89389.5 3 .1631 
.6311 0352.1 9189.1 89148.3 21.4027 
6.8038 6974.6 UlJ536.3 88.1 4.2733 
7.8961 3 10.2 01901.1 1 8609.8 1.6290 
68.9185 80551.5 032 0.8 8314.6 9.3660 
9.8789 7491.8 04672.8 8004.2 - 7.4078 
70.7841 94525.4 06075.5 87680.5 5.6973 
1.6399 01647.0 07487.2 87344.8 4.1907 
2.4512 088,1.9 0B906.7 86998.1 2.8539 
3. 223 16135.9 210332.8 640.7 l. 601 
1 .9568 23495.1 1764.8 86272.8 0.5878 
.658C 309 6.2 13201.9 85895.4 - .6195 
75.3286 138425.7 14643.5 8 509.6 .7411 
5.9712 459 0.9 16089.0 85116.2 - .9407 
6.5878 536 9.1 17538.1 84715.6 .2086 
7.1806 61307.7 218990.2 84308.6 .5365 
7.7513 690 4.5 20445.1 83895.8 .9175 
8.3013 76857.3 21902.5 83477.6 .3457 
8.8321 847 4.1 23362.2 83054.1 .8159 
9.3451 92623.1 24823.9 8 625.6 .3238 
9.8412 0582.6 26287.4 82192.2 .8 56 
0.3216 08590.8 27752.6 81754.0 .4380 
0. 873 166 6.4 29219.3 8 311.2 .0381 
1.2391 24 47.8 30687.4 80864.0 . 633 
1.6771 32893.8 32156.8 804 3.1 .3114 
2.1040 41082.9 3627.3 799 8.5 .9805 
2.5185 49314.2 350 8.9 79500.2 . 688 
2.9220 57586.3 36571.5 79038.1 .3 47 
3.3150 65 98.2 38045.0 78572.2 .0967 
3.6 79 7 248.9 39519.4 78102.9 .8338 
4.0714 82637.5 40994.5 7 6 33.1 .5846 
4.4358 91062.9 42470.4 
4. 7n 7 9524.4 43946.9 
5.1392 08021.0 45 24.1 
5.479~ 16552.0 46901.9 
5.8112 25116.5 4 380.2 
6.1362 3714.0 49859.1 
6. 544 42 43.6 51338.4 
6.7659 51004.6 52 18.2 
7.0711 5 96.5 54298.4 
7.3703 68418.6 5779.0 
1.6635 170.4 57260.0 
87.9512 8 951.2 58741.3 
8.2334 94760.4 60223.0 
8.5104 03597.7 617 5.0 
8.7824 12462.4 63187.4 
9.0496 21354.0 64670.0 
9.3120 30272.1 6152.8 
9.570C 39216.3 67636.0 
9.8236 4 186.0 69119.3 
.0729 571 0.8 7 602.9 
rmation  
a eous a s 
I:;Hf, l ,o  
l/male 
21869.5 --------
3 2883.5 93.6378 





- 25534.9 04.2136 
25 38.5 7.2673 
32 096.9 14.5465 
26318.0 .6453 
26508.2 6. 193 
26672.9 0. 23~9 
326816.5 .8213 
26942.7 .2421 
270 4.5 6.3156 
271 4.5 2.9116 
27244.8 9.9321 
27327.3 7.3026 




2 677.6 .7344 
27743.6 6.3190 
27810.5 5.0213 
2 879.0 3.8 72 





28351.8 . 762 
28444.0 . 528 




















3127> .2 1. 633 
31442.7 1.6164 
3 612.1 1.B603 
31783.4 .0957 
31956.4 .3229 
32131.1 .5 24 
32307.4 .7 45 
32485.1 .9597 
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TABLE III. - Continued. TH_RZODYNAMIC PROPERTIES






































































































































































































































































































































































































































































































































































T, Cp, Hr-H(j, 
O  ol/ l  O  ol/mole 
G ------  
1 0 .7764 43.7 
eo .4825 501. 5 
98.15 .7055 244.7 
uO .7115 259.0 
0 .0260 046.2 
0 .2747 861.9 
0 .4 35 69 .8 
0 .5 18 50.9 
0 .6760 414.0 
0 . 471 285.3 
1 00 .8024 162.9 
1100 .8467 045.4 
2(;0 . 831 932.0 
300 .9136 10821.9 
4 0 .9399 1714.6 
0G .9628 2609.7 
6 0 .9832 3507.0 
7 0 . 016 406.3 
8 0 .0184 5307.3 
900 .0339 6209.9 
0 .0 84 7 14.0 
1 0 .0621 8019.6 
200 .0750 8926.4 
300 .0874 9834.6 
400 .0992 0743.9 
500 . 107 1654.4 
600 . 218 2566.0 
700 .1326 34 8.7 
800 .1431 4392 .5 
900 .1534 5307.3 
00 .1635 6223.2 
100 .1734 7140.0 
200 .1832 8057.9 
300 .1 29 8976.7 
400 .2025 9896.5 
500 .2119 0817.2 
6 0 . 213 1738.8 
700 .2306 2661.4 
800 .2399 3585.0 
9 0 .2491 4509.4 
00 .2583 5434.8 
100 .2675 6361.1 
200 .2 67 7288.3 
300 .2860 8216.4 
400 .2952 9145.5 
500 .3045 075.5 
600 .3138 1006.4 
700 .3 32 1938.2 
800 . 326 42871.0 
900 .3421 3804.8 
0 .3517 4739.4 
1 0 .3614 5675.1 
200 .3713 611.7 
3 0 .3812 75 9.4 
4 0 .3913 3488.0 
5 0 .4C15 49427.6 
600 .4118 0368.3 
700 .4223 1310.0 
8 0 .4329 252.7 
geo . 437 3196.6 
000 .4546 4141.5 
BLE I. ontinued. ERMODYNAMIC ROPERTIES 
1) Cl as); olecular eight, 47.468 
ormation rom signed 
5,.; -(Ff-HO
" 
Hr , r f r nce lements 
l/ l  O  ol/mole ol/mole (!:;,Hfl(, glo r 
ol/mole 
-------  20160.3 2150B.2 -------
5.3594 79 .2 2 904.0 21889.3 261.446'> 
0.6248 623.4 21661.8 2206.4 28. 131 
3.6451 3749.6 2405.0 2405.0 84.1203 
3.6928 3 48.9 2419.2 24 8.0 3.'>67[; 
5.9552 ')335.9 23206.4 2533.5 - 1.2632 
7.7744 ,025.3 24022.1 2603.3 47.8701 
9.2997 0 81.1 24859.0 ? 628.6 38.'}377 
0.613C 6 78.2 '>7 1.1 2617.4 2. '>571 
1.7654 2998.3 6574.3 2577.8 2 . 727 
2.79lt 9 27 .1 1 7445.6 25 7.1 4.0')29 
3.7162 53.3 28 3.2 2440.7 1.J788 
4. 573 19 7.6 9205.1 2352.0 8.6471 
5.3286 8462.4 G92.2 2252.5 1 .6222 
6. 409 5031.3 30982.1 2143.2 - 4.9103 
6.702'> 1 68.9 31874.8 2025.1 3. 444 
7.3200 8370.3 32770.0 21849.3 2.1751 
7.8992 5 31.6 3667.3 21766.7 1.0657 
8. 443 01 49.1 34'>66.5 21628.1 0.0879 
8.9593 0 819.5 54 7.6 21 84.3 .2198 
9. 473 15740.0 36370.2 21335.4 8. 440 
9.9 11 2708.1 3 274.3 2 1.8 .7466 
0.3529 29721.5 8179.8 21024.0 -7.1164 
0. 748 36778.0 39086.7 208 2.6 .5443 
1.1784 43875.8 3 994.8 20697.8 .0227 
1. 654 51013.2 0904.1 20530.0 .5452 
1.9371 58188.4 1814.6 20359.4 .106'> 
2.2947 65400.1 42726.3 20186.5 .7021 
2.6391 72 46.9 4 639.0 2 011.4 4.3282 
2.971, 7 927.6 4552.8 19834.1 .9815 
3. 925 87240.8 54 7.6 19654.8 .6592 
3.6 30 94 85.7 6 83.5 194 3.7 .3589 
3.9036 01961.1 47300.3 1 290.8 .0784 
4.1950 09366.1 482 8.1 191'36.1 .8158 
.4777 16799.8 49136.9 18 19.9 . 695 
4.7523 24261.4 5 056.J 187 2.3 . 380 
5.0192 31750.0 5097J.4 185 3.4 .1201 
5.2788 39265.0 ':.11899.1 18 53.2 .9147 
5.5316 46805.6 52821.7 18 61.8 .7207 
5. 779 54371.1 53745.2 17 69.0 .5372 
6. 180 61960.9 54669.7 1 775.1 .3633 
6. 523 69574.5 95.0 17580.1 .1985 
6.4810 7211.2 '>6521.3 
6.7045 84870.5 57448.6 
6.9229 92551.9 583 6.7 
7.1365 0255.0 59305.7 
7.3455 0 79.1 60235.7 
7.5501 15723.9 161166.6 
.75  23489.0 62098.5 
7 .9468 31273.9 630 1.3 
8.1394 39078.2 63965.0 
8.3282 46901.6 64899.7 
8.5135 5 743.7 6"835.4 
8.6954 62604.2 6772.0 
.8740 70482.7 6n09.6 
9.0 94 78378.9 68648.2 
9.2218 86292.5 69587.9 
9.3913 942 3.2 U 28.5 
9.'>580 02170.6 71470.2 
9.7220 10134.7 72413.0 
9.8833 18114.9  356. 8 




D.Hf, l   
col/mole 
TlOj0. 0 --------
7353.3 & .4845 
7'>97.1 9.8605 
7846.') 1.9088 
7851.2 1. 569 




7B882 .. ~ 5.9371 
79045.2 3.5 04 
197.8 1.6192 
9341.9 0.0 44 
79478.7 .7297 
- 9609.2 .6154 
79734.5 .6581 
985,>.3 , 283 
H2.2 .1 07 
- 0 5.8 .4577 
aL196.7 . 853 
0305.3 .3725 
04 2.1 .gl)4 
051/. '> .4917 
0621. 7 . 106 
07 5.2 . 622 
0 28.1 . 424 
0930.7 .1478 
10 3.3 .8755 
135.9 0.6231 
1238.7 .3884 




17 9.5 .5752 
1865.4 .7345 
81971.8 . 850 




2512.6 1.5 8 
8 622.2 1.6368 
82132.2 .74l"/ 
2842.5 [. 8419 
29,3.1 .9371 
83064.0 .0293 
3175.0 . 170 








4172.1 2. 673 
84?~1.7 2.8211 
4390.8 . 48 
B4499.4 .9406 
460J.6 . 946 
47 S.1 .)469 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES





















































































































































































































































































































































































































































































































































































































T, cp, Hr-Ho ,  l/mole OK l/mole 
0 ------  
1 0 1.3356 84.5 
00 6.7122 311.3 
98.15 9.8658 18.9 
0 9.9116 155.7 
00 1.8471 251.8 
00 3.0272 500.2 
0 3. 734 0842.9 
00 4.2663 3246.5 
00 4.6C55 5691.1 
00 4.8475 8164.4 
1 0 5.0255 06 8.5 
11 0 .5.1600 3168.1 
2 0 5.2639 5689.5 
3 0 5.3457 8220.1 
4 0 5.4113 0758.1 
5 0 5.4645 3 2.0 
600 5.5084 5850.7 
700 5. 450 8403.4 
8 0 5.5 57 0 59.5 
9 0 5.6018 3518.4 
0 5.6 42 60 9.7 
1 0 5.6435 8643.1 
2 0 5. 603 1208.3 
300 5.6750 3 75.1 
4 0 5.6879 6343.3 
5 0 5.6992 8912.6 
6 0 5.7094 1483.1 
7 0 5.7184 4054.5 
800 5.7265 26.7 
1900 5.7337 9199.7 
0 5.7403 11173.4 
1 0 5.7462 4347.8 
2 0 5.7516 6922.1 
3 0 5.7 65 9498.1 
4 0 5.7610 2074.0 
5 0 5.1651 4650.3 
6CO 5.7689 7227.0 
700 5.1724 9804.1 
8 0 5.17':>6 2381.5 
9 0 5. 786 4 59.2 
0 5.7813 7537.2 
1 0 5.7839 0115.4 
2 0 5.7862 026 3.9 
3 0 5.7884 05 2.7 
4 0 5.7905 7851.6 
5 0 5.7924 10430.8 
6 0 5.7942 13 0.1 
700 5.7 59 15589.6 
8 0 5.1975 18169.3 
9 0 5.7990 .120749.1 
0 5.8004 2 329.1 
1 0 5.8C17 25 09.2 
2 0 5.8C29 2 489.4 
300 5.8041 31069.8 
4 0 5.8052 3650.2 
5 0 5.8063 36230.8 
600 5.8073 38811.5 
7 0 5. 082 41392.3 
800 5.8091 43973.1 
9 0 5.8099 46554.1 
00 5.8108 49135.1 
ABLE III. - ontinued. ERMODYNAMIC OPERTIES 
2) C1 4 as); olecular eight, 3.839 
rmation rom a gned 
Sr, - T- el, Hr , r ference e ents 
ailmole o  ol/mole l/mole !:;H )(, lo lo K( 
l/mole 
-------  9618.9 24980.8 -------
1.0531 820.8 8734.4 25502.9 8.4178 
6.7281 1034.3 7307.6 25605.1 0.4771 
4.0395 11955.9 5 0.0 25500.0 1.2 97 
4.1625 8093.0 5463.2 25496.9 1.1643 
0.1792 5819.9 367.2 5306.6 .5359 
5. 914 4095.5 - 118.7 25085.0 .7817 
9.4607 2833.5 18776.0 4857.1 .9621 
3.1649 1968.9 6372.4 4634.7 .6743 
6.4287 1451.8 3927.8 24420. B 0.2831 
9.3415 1243.0 1 4.5 42 5.1 .0213 
01. 691 1310.6 960.4 24016.7 .6069 
04.3609 1628.9 450.9 23824.9 .0822 
06.5548 02176.2 929.5 3640.2 .4752 
08.5803 129 4.3 - 398.8 -23463.0 .8051 
10.4611 23887.5 139.1 23293.5 3. 0859 
1 .2162 35022.3 683.0 2 131.2 .3275 
13.8611 46321.0 231.7 2975.8 .5374 
15.4086 57791.3 184.5 2826.8 3.7214 
16.8696 69405.9 1340.5 2684.1 . 839 
18.2532 8 1 2.6 3899.5 2547.5 .0284 
19.5670 30'>4.2 6460.8 2417.0 .1577 
20.8176 05073.9 90 4.2 92.4 -4.2741 
2.0110 17215.8 1589.4 2173.1 .3792 
23. 519 29474.4 L4156.2 2059.0 .4 41 
24.2449 41844.6 6724.3 1 49.8 4.5619 
25.2938 54321.9 9293.7 18 5.4 4.6416 
26.3020 69 2.0 1864.2 1745.5 .7149 
27. 124 79581.0 435.5 21650. 0 .7824 
28.2079 92355.3 1007.8 1558.9 .8449 
29.1108 05221.5 ':> 0.8 14"11.9 .9028 
2 .9833 18176.5 2154.5 1389.2 .9566 
30.8214 3 217.2 4728.9 1310.6 . 068 
31.6449 341.1 7 03.8 1236.1 .0537 
32.4374 57 5.4 9879.2 1 5.6 5.0976 
3.2064 70827.7 2455.0 10 8.9 .1387 
3.9532 384185.9 5031.4 2 035.9 .1774 
34.6791 97617.7 7608.1 0976.6 .2138 
35.3852 1 21.1 0185.1 09 1.2 .2482 
36.0725 24694.1 2762.5 08 9.6 .2807 
36.7421 38335.0 5340.2 0821.6 .3114 
37.3948 52042.0 7918.2 0 77 .2 .3406 
38.0314 65813.4 0496.5 
38.6528 79647.7 3075.0 
39.2596 93543.5 5653.7 
39.8525 07499.2 8 32.7 
40.4321 2 513.5 0811.8 
40. 990 3':>585.2 391.2 
41.5537 49712.9 5970.7 
42.0968 63895.5 8550.4 
42.6288 78 31.9 130.2 
43.1500 92420.9 3710.2 
43.6609 0 761.5 6290.3 
4.1620 2 152.8 870.5 
4.6535 35593.6 01450.8 
45.1358 50083.2 040 1.3 
45.6093 64620.5 06611.9 
46.0743 79204.8 09192.6 
46.5311 9 835.1 1773.3 
46.9800 108510.1 14354.2 
47.4212 72 230.8 16935.2 
47.8550 37994.7 19516.2 
rmation om 
a eous atoms 
t:,.Hr , 10gi0  





12614.5 0 .1577 












15005. B 5.4987 
15 10.3 .9678 
15005.9 0. 180 
14993.8 .7052 
14915.3 .8937 
- 14951.5 .2548 
149 3.2 .1651 




147 8.3 2.0266 
314696. 3 .9364 









31 264.8 .3961 
14223.3 .8594 














136 2.4 4.7464 
13628.5 14.9772 
13594.8 15.1998 




































































































































































































TABLE IIl. - Continued. THERMODYNAMIC PROPERTIES
(85) OF (gas); molecular weight, 51.011
col/mole °K









































































































































































































































































































































































T  Cpo r- O• 
o  l/mole OK al/ ole 
0 ------ 0 
1 0 .4125 48.9 
2 0 .1170 470.8 
298.15 .le43 2170.6 
0 . 1877 183.9 
400 .4317 914.1 
00 .7089 671.3 
600 .9546 454.8 
0 .1546 260.6 
00 .3134 084.4 
0 .4391 922.2 
00 .5396 71.3 
1100 .6210 629.5 
200 .6 78 495.1 
3 0 .7436 0366.7 
400 .7907 1243.5 
500 .8 13 2124.6 
600 .8665 3009.6 
700 .8975 3897.8 
800 .9 52 4789.0 
900 .9501 5682.7 
0 .9 27 6578.9 
1 0 . 935 7477.2 
2 0 .0127 8377.5 
300 .0306 92 9.7 
400 .0 74 0183.6 
500 .0632 1089.2 
600 .0782 1 96.2 
7 0 .0926 2904.8 
8 0 .1C63 3814.7 
9 0 . 195 4726.0 
00 .1 23 5638.6 
1 0 .1 46 6 52.5 
200 .1566 7467.5 
300 .1683 8 83.8 
400 .1 97 9301.2 
5 0 .1 09 0219 .• 7 
600 .2018 139.3 
700 .2125 2 60.1 
800 . 231 2981.8 
0 .2335 904.7 
0 .2438 4 28.5 
1 0 .2539 753.4 
200 .2639 679.3 
300 . 738 7 06.2 
4 0 .2836 534.1 
500 .2933 462.9 
6 0 .3029 392.7 
0 .3125 323.5 
800 . 20 255.2 
0 . 314 187.9 
0 .3408 4 21.5 
51CO . 501 056.0 
0 .3593 91.5 
3 0 . 6B6 927.9 
4 0 .3 77 865.2 
5 0 . 869 8C3.5 
6 0 .3960 9742.6 
0 .4050 0682.6 
8 0 .4140 5 623.6 
9 0 . 230 565.5 
0 .4320 5 508.2 
ABLE II. - o tinued. THERMODYNAMIC ROP RTIES 
(63) CF (gas); olecular eight, 31.011 
ormation from s igned 
Sr· -(Fr- 01• r. ref r nce lements 
al/mole oK cal/mole cal/mole (!'"Hflf. l glo f 
cal/mole 
------- 0 2,24.8 3830.8 -------
3.0291 54.0 3273.7 4217.7 -157.2878 
48.0444 138.1 "13995.6 4511.7 -76.0570 
0.8904 3002.3 4695.4 46,5.4 -49. 226 
0.9348 3096.5 4708.7 4698.1 -4 .8850 
3.0338 8299.4 15438.9 4796.2 35. 720 
4.7 22 236 9.8 6196.1 4831.7 -27.0968 
6.1501 29235.2 6 79.6 4822.3 -21.6457 
7.3 19 34913.7 785.4 4778.9 -1 .7534 
8.4915 0708.9 8609.1 4710.5 -14.8363 
9.4783 608.2 9447.0 74624.3 -12.5699 
0.3728 2601.5 0<96.1 4 25.1 -10.1590 
1.1907 8680.2 154.3 7 415.9 -9.2794 
1.9437 4837.4 2019.8 4297.8 .0483 
2.6 14 1067.1 2891.5 4 71.5 -7.0083 
3.2911 7364.1 3768.3 4037.7 - . 185 
3.8991 3724.0 4649.4 3897.1 .3487 
.4702 0142.7 534.3 3750.5 .6765 
5.0086 16.9 6422.6 359B.7 .0845 
5.5180 03143.5 7313.7 3442.0 - 3.55,4 
6.0013 09719.6 8207.5 3280.7 .0906 
6.4609 16342.9 9103.7 3115.0 . 697 
6.8992 230 1.1 02.0 2945.2 .2897 
7.3180 29722.1 0902.3 2 72.0 -1.9450 
7.7 91 36 74.1 1804.5 2 95.5 1.6311 
8.1038 143265.4 2708.4 2416.1 1.3440 
8. 734 50094.4 3613.9 233.9 .0806 
.8292 56 59.6 4521.0 2049.3 .8380 
9.1721 63859.8 5429.6 1862.4 .6140 
9.5 30 70793.6 6 39.5 1673.3 .4066 
9.8228 7760.0 7250.8 1482.1 .2139 
0.1321 84 57.8 8163.4 1288.9 .0346 
0.4318 1786.1 9077.2 1093.8 .1327 
0.7223 9 843.9 92 .3 0896.7 .2891 
1. 043 059 0.3 l 908.6 0698.0 .4356 
1.2781 13044.5 1826.0 0497.6 . 731 
1.5 44 20185.6 02744.5 0295.8 ). 024 
1.8035 27 53.1 3664.1 092.5 .8242 
2.0557 34546.1 45 4.8 9 87.6 .9390 
2.3015 41764.0 506.6 9681.2 . 04 7~ 
2.5413 49006.2 6429.5 9473.5 .1501 
2.7752 6 72.1 7 53.3 9264.3 .2472 
3. 035 3561.1 8278.2 
3.2266 70872.6 09204.1 
3. 447 78206.2 0 31.0 
3.6581 561.4 1058.8 
3.8668 2937.7 1987.7 
.0712 0334.6 2917.5 
4.2713 751.8 3 48.3 
4.4675 15188.7 14780.0 
.6598 2645.2 15712.7 
.8 84 0120.6 46.3 
.0335 37614.7 7580.8 
.2 51 451 7.2 18516.3 
.3935 52657.6 9452.7 
5.5687 60205.8 20390.0 
.7409 3 771. 3 1 1328.2 
.9 01 3 5 53.8 267.4 
.0765 3 2953.2 1 3207.4 
.2401 3 0569.0 41 8.4 
.4011 3 8201.1 1 ;090.2 








-115140.3 12 0.6839 
- 15463.6 79.2159 
15469.6 8.6940 
- 15777.3 57.6393 
16049.6 4.9743 
- 16288.1 6.5 21 
16498.6 30.4560 
- 16687.0 25.9060 
- 16857.9 2.3617 
17015.0 19.5223 
1 7161.2 7.1961 
17298.5 15.2553 
- 17428.5 3.6112 




18006.4 . 153 
l8U2.7 7.3609 
- 18217.1 6.6813 
-118320.1 6.0659 
- 18422.0 .5 60 
18523.2 4.9943 
- 18623.8 4.5249 
- 18724.3 .0926 
18824.6 .6933 
189 5.2 3.3232 
- 19025.9 .9B3 
19 27.1 .6588 
l922 8. 7 .3595 
1'330.9 .0792 
19433.7 1.8162 
1 9537.1 .5689 
19641.1 1.3360 
- 19745.8 1.1162 
19851.1 0.9084 
19957.0 .7 17 
200 3.6 .5251 
- 20170.6 .3480 
20278.2 . 796 
20386.3 . 192 
20 94.8 .1336 
- 2 603.6 - .2795 
20712.8 .4189 
20822.3 - . 522 
20932.0 .6798 
- 21041.9 - .8021 
- 21151.9 .9194 
21262.0 - . ) 2) 
- 21372.1 - .1402 
- 21482.3 - .2443 
- 21592.3 .3 44 
- 21702.3 - . 409 
- 2 8 2.1 .5339 
- 1921.8 - .6235 
- 2031.2 - .7 01 
21 0.4 -1.7937 
- 249.3 - .8744 
- 2357.9 -1.9526 
- 2466.1 - .0281 
151
TABLE III. - Continued. THERMODYNAMIC PROPERTIES










































































































































































































































































































































































































































































































































































T, Cp, Hr-Ho, 
o  col/ ole o  col/ ale 
0 ------ 0 
100 7.9615 794.7 
200 8.3719 1606.3 
298.15 9.1676 2465.4 
30e 9.1840 2482.4 
400 10.0641 45.2 
500 10.8438 4491.7 
600 11.4743 608.9 
700 11.9668 6782.0 
800 .3488 7998.6 
900 12.6471 9249.0 
1000 12.8827 10525.9 
1100 13.0716 11824.0 
1200 13.2254 13139.1 
1300 13.3525 14468.2 
1400 13.4589 15808.9 
1500 3.5 94 17159.4 
1600 13.6272 18518.3 
17CO 13.6950 19884.5 
1800 13.7547 21257.1 
1900 13.8078 22635.3 
2000 13.8555 24018.5 
2100 13.8988 5406.2 
2200 13.9383 26798.1 
2300 13.9747 28193.8 
2400 14.0C84 29592.9 
2500 14.0399 30995.4 
2600 14.0694 32400.9 
2700 14.0973 33809.2 
2800 14.1238 5 20.3 
2900 14.1490 36633.9 
30GO 14.1731 38050.0 
3100 14.1962 39468.5 
3200 4.2185 0889.3 
3300 14.2401 42312.2 
3400 14.2610 3 7.3 
3500 14.2813 45164.4 
3600 4.3Gll 6593.5 
3700 14.3204 48024.6 
3800 14.3393 9457.6 
3900 14.3578 50892.4 
4000 14.3760 52329.1 
41GO 14.3938 53767.6 
4200 14.4114 5207.9 
4300 14.4287 56649.9 
4400 14.4457 58093.6 
4500 14.4626 59539.0 
4600 14.4793 60986.1 
4700 14.4957 2 34.9 
4800 14.5120 63885.2 
4900 4.5282 53 7.3 
5000 14.5442 66790.9 
5100 14.5601 68246.1 
5200 14.5759 69702.9 
5300 14.5915 71 61.3 
5400 14.6071 72621.2 
5500 14.6226 74082.7 
-
5600 14.6379 75545.7 
5700 14.6532 7 10.3 
5800 14.6684 78476.4 
5900 14.6836 944.0 
6000 14.6986 814 3.1 
T BLE I I. - Continued. T RMODYNAMIC OPERTIES 
( ) 2 ( as); olecular eight, .011 
rmation f m signed Sr, -(Ff-HO
" 
HO T, r f r nce e ments 
col/ ole O  col/ ale col/  (!:::.Hflf, l glo f 
l/male 
------- 0 - 2465.4 - 101 .. 6 -------
48.1287 4 18.1 - 1670.7 0019.3 6 .1 87 
5 .7379 41.3 - 0859.2 985.7 3 .3947 
5 . 225 595.4 - 00.0 0.0 .6077 
57.2792 14701.3 - 983.0 00.6 .4720 
.0428 571.9 - 9 20.3 055.0 . 045 
62.3749 695.7 - 7973.7 0132.8 .7166 
.4100 3037.1 - 6856.5 0224.3 .5184 
.2174 570.1 - 5683.4 0325.5 .9433 
.8413 6274.5 - 466.9 - 30433.1 579 
.3137 133.4 - 3216.5 0544.2 .8325 
70.6589 60133.0 - 1 39.5 0657.1 . 895 
71.8959 7261.5 - 641.5 0771.4 .4794 
73.0401 74509.1 9326.4 0887.7 .9690 
.1039 1866.9 - 7997.3 1006.7 .5355 
75.0974 9327.5 56.6 129.0 .1624 
76.0292 6 84.3 1 306.0 12 4.5 .8379 
76.9062 104531.5 3947.1 1 83.1 . 527 
7.7344 263.9 - 2580.9 1514.6 .3 00 
78.5189 2 076.9 1 208.4 1649.0 . a745 
79.264C 7966.4 830.2 1786.5 .8718 
9.9735 5928.5 47.0 1927.0 .6 86 
0. 506 43960.0 {059.2 2 70.6 .5 21 
. 2981 52057.7 5667.3 216.7 .3701 
81.9185 60218.7 271.7 2365.3 .2306 
2.5140 60440.5 872.5 2516.4 .1022 
83.0864 176720.7 470.1 2669.7 .9835 
83.6377 185057.1 64.6 2825.0 .8734 
4.1692 93447.6 343.8 2982.3 . 710 
4.6824 01890.3 754.8 3 41.6 3.6754 
5.1784 10 83.5 168.5 302.9 .5860 
5.6585 18925.5 584.6 3466. 0 .5021 
6.1236 27514.7 03.1 3631.0 .4233 
6.5747 36149.8 423.8 3798.0 .3490 
87.0126 48 9.2 846.8 3966.7 .2789 
7.4380 53551.9 1271.8 4137.0 .2126 
7.8517 62316.4 26 8.9 34308.9 .1497 
8.2543 71 21.8 4128.1 482.4 .0901 
88.6464 79966.9 559.1 - 4657.6 . 334 
9.0285 8850.8 6992.1 34834.4 . 794 
9.4012 9777 2.3 8427.0 5012.9 .9279 
9.7650 06730.7 9863.7 51 2.9 2.8 87 
90.1202 15725.0 1302.2 
0.4672 247 4.5 2742.4 
0.8065 3818.2 24184.4 
91.1384 42915.5 5628.1 
91. 4633 52045.7 7073.6 
91.7813 61207.9 28520.7 
2.0929 7 401.7 2 69.4 
92.3982 79626.3 1419.8 
92.6976 3 881.2 2871.8 
92.9913 398165.7 4325.4 
93.2795 0 479.2 35780.7 
93.5624 416821.4 37237.5 
93.8402 426191.5 38695.8 
4.1130 435589.2 40155.8 
4.3812 45014.0 41617.2 
94.6448 454465.3 43 80.3 
4.9041 463942.8 4544.8 
95.1590 473446.0 46 10.9 
95.4099 482974.5 47478.5 
5. 568 49 527.8 48947.6 
F rmation f am 
g seous a ms 




- 7577.0 5 8.6249 
- 8319.7 2 8.7137 
- 9017.2 1 2.8762 
- 39029.6 1 1.7958 
- 9644. S 1 8. 125 
- 0159.8 . 997 
40589.6 7 .4897 
- 0952.1 6 .9619 
41 2.6 . 528 
41532.8 5. 258 
41771.5 .3580 
41985.1 4. 526 
42178.7 .5447 
42355.9  .1508 
42519.6 4.2397 
42672.1 1.7 51 
42815.1 9.5047 
42950.1 . 533 
43078.4 .8177 
432 1.0 4.2641 
 B318. 7 2.8651 
4 432.2 11. 59ij 7 
43542.3 1 . 470 
436 9.4 .3949 
43754.1 .4301 
43856.7 .5 20 
43957.6 .7 20 
4057.1 .9624 
4155.4 5.2567 
4252.7 .5 95 
- 349.3 .9 58 
445.1 .4 15 
540.5 .8729 
4635.3 .3 67 
4729.7 .89:Jl 
2 4823.8 . 406 
2 4917.6 1.0159 
- 45011.0 .6140 
- 45104.1 .2331 
245196.9 .1284 
245289.4 - .4720 
245381.5 0.7989 
45473.3 -1. 1:J4 
45564.7 .4075 
4 655.6 .6912 
-245746.0 -1.9623 
- 45835.9 - . 218 




24 276.6 -3.3679 
4 362.7 -3.5708 
46448.1 -3.7662 
46532.6 -3.9545 




































































































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES













































































































































































































































































































































































































































T, ct, Hr-Ho, OK col/mole OK col/mole 
0 ------ 0 
1 0 7.9>28 795.4 
20U 9.2566 643.5 
298.15 1.3C04 2651.8 
3 0 1.3384 267'2.7 
400 13.2161 3903.5 
500 14.6939 5302.4 
600 15.8C39 6830.0 
700 16.6283 8453.7 
8 0 17.2440 0148.8 
900 17.7C97 1897.5 
1000 18.0t74 3687.1 
1100 18.3465 508.4 
200 8. U5 73 4.5 
1300 18.7451 9220.4 
1400 18.8895 102.4 
1500 19.0085 2997.5 
6 0 19.1C74 4903.4 
700 19.1906 6 18.4 
1800 9.2610 8741.1 
900 9.3213 0670.3 
2 00 9. 731 2605.1 
1 0 9.4 81 4544.7 
200 9.4573 6488.5 
2300 9.4916 8436.0 
4 0 9.5220 0386.7 
2500 9.5488 2340.3 
2600 19.5721 4296.4 
2700 lq.5941 6254.7 
8 0 9.6133 82 5.1 
2900 19.6306 0177.3 
3000 19.6462 2141.2 
3100 9.6t03 4106.5 
200 9.6732 6073.2 
3300 9.6849 8041.1 
3400 9.6957 010.2 
5 0 9.7055 1980.2 
3600 19.7146 3951.3 
7 0 .7229 5923.1 
3800 19.7306 7895.8 
0 9.7377 9869.2 
4000 19.7443 1843.3 
41CO 9.7 05 3818.1 
4200 19.7562 793.4 
3 0 . ?t15 769.3 
4400 9.7t64 74~.7 
4500 19.7711 722.6 
4600 19.7754 83699.9 
4700 19.7795 677.7 
0 .7833 655.8 
4900 19.7869 634.3 
5000 1 .7902 613.2 
5100 19.7934 592.3 
5 0 1 .7S64 571.8 
5300 19.7993 51.6 
5400 19.8019 531.7 
5 0 1 .8045 1 1512.0 
5 0 1 .8C69 1 3492.6 
5700 1 .8091 1 5473.4 
5800 19.8113 1 7454.4 
5900 1 .8134 109435.6 
60CO 19.8153 1 1417.1 
TABLE II. - Co tinued. THERMODYNAMIC PROP RTIES 
(65) CF3 (gas); olecular weight, 69.011 
Formation from assigned 
ST' -(Ff- 01, Hr , r ference l ments 
col/mole OK col/mole col/mole (b.Hflf, 10910 r 
col/mole 
------- 0 -122151.8 - 18736.1 -------
51.5869 4 63.3 -121356.4 - 18997.6 257.9402 
51.415'1 9839.7 -120508.3 -119277.5 127.7907 
61.4904 15 81.6 - 19500.0 - 19500.0 84.8488 
61.5604 15795.4 - 1 479.1 - 19 03.5 84.3086 
65.0883 2 31.8 - 1 248.2 -119674.9 62.5303 
68.2037 8799.4 - 16849.4 - 19803.2 49.4466 
70.9858 5761.4 - 15321.7 - 1 899.9 40.7159 
73.4870 2987.2 - 13698.1 - 19975.7 34.4752 
75.7496 50450.9 - 12003.0 -120036.9 29.7920 
7. 087 8130.4 - 10254.3 -120087.1 26.1478 
79.6940 6006.9 -108464.7 120128.8 23.2313 
1.4296 74064.2 -106643.4 120164.8 20.8443 
3.035E 288.5 -104797.3 -120197.9 18.8546 
4.5293 06 7.6 -102931.3 1 0230.3 17 .1705 
5.9239 9 91.0 -1 1049.4 -1 0263.6 15.7267 
7.2313 107849.5 9154.3 -1 0298.9 14.4750 
8.4613 16634.7 -97248.3 120336.4 13.3794 
9.6223 125539.4 - 5 3.3 -120376.8 2.4124 
0.7 12 34557.1 410.6 120420.2 11.5525 
1.7643 43681.8 481.5 -120467.2 10.7829 
2.7567 152908.3 - 9546.7 -120518.1 10.0899 
3.7 30 62231.6 8 607.1 -120573.0 9.4627 
4.6073 171647.5 5663.2 120631.6 8.8922 
5.4730 81 51.8 3H5.8 120694.1 8.3711 
6. 032 90740.9 1765.0 - 20760.5 .8931 
7 .1006 0411.3 9811.5 0830.6 7.4531 
1.8618 10160.0 7855.4 - 2 904.4 1.0468 
8. 069 19984.0 5897.0 - 20982.0 6.6703 
9.3199 29880.5 -7 936.6 - 21063.3 6.3204 
0.0084 2 9847.1 1974.4 211 8.4 5.9945 
0.6742 49881.4 10.6 - 21237.3 5.6901 
101.3186 59981.3 8045.2 21330.0 5.4051 
01.9430 70144.5 6078.6 - 21426.5 .1377 
02.5486 80369.2 4110.6 21526.9 4.8863 
03.1364 90653.6 6 141.6 - 21630.8 .6495 
03. 075 0996.0 - 0 71.5 - 21738.4 4.4260 
04. 627 1394.6 8200.5 - 21849.7 .2147 
04.8030 21 48.0 6228.6 21964.8 4.0147 
05.3291 32354.7 4256.0 -1 2083.7 3.8251 
5.8417 42913.4 82.5 2206.2 . 450 
06.3415 53522.6 0308.4 2332.5 3.4737 
6.8291 4 81.3 8333.7 
7.3051 14 88.1 6358.3 
7.7 01 5641.9 - 4382.5 
8.2244 6441.7 2406.1 
1 8.6687 7286.5 04 9.2 
9.1033 8175.1 8451.9 
1 9.5286 4 9106.8 6 74.1 
1 9.9451 80.6 496.0 
0. 530 1095.5 - 511.5 
0.7528 2150.9 - 0538.6 
1 1.1447 413245.8 - 59.4 
1.5291 4379.6 - 579.9 
1.9062 551.4 - 600.1 
2.2164 5 6760.6 - 620.1 
1 2.6397 8006.5 - 639.8 
1 2.996t 5 9288.3 - 659.2 
1 3.3472 5 0605.6 - 678.4 
1 3.6917 5 1957.6 - 697.4 
1 4.0304 5 343.7 - 716.1 







































- 52581.1 2.6583 
-352629.1 1.9286 
- 52677.6 1.2417 
-352726.7 0.5940 
- 52776.5 -0.0178 
-352827.0 -0.5967 
-352878.3 -1.1451 








- 53 73.4 -5.0337 
-353431.9 -5.3760 
-353491.0 -5.7045 
- 53550.7 -6.0198 









































































































































































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES
(66) OFz (gas); molecular weight, 88.011
Formation from assigned



















































































































































































































































































































































































































T, Cp, r Ho 
o  col/mole O  col/ ole 
(; ------ 0 
100 8.3045 8(;0.2 
200 11.34l4 1767.3 
298.15 14.6958 3049.5 
30U 14.7534 3076.7 
40G 17 .5043 4695.5 
50U 19.5859 5.2 
600 21.1297 8594.8 
700 22.2791 768.0 
800 23.1491 13041.3 
900 23.8222 15391.3 
1000 24.3551 801.1 
1100 24.7870 20258.9 
1200 25.1447 22756.1 
1300 25.4470 25286.0 
1400 25.7075 1844.1 
1500 25.9356 30426.5 
1600 26.1386 33030.4 
1700 26.3216 35653.5 
1800 26.4888 38294.2 
1900 26.6430 40950.8 
2000 26.7868 43622.4 
2100 26.9218 46307.9 
2200 27 .0497 9 06.5 
2300 27.1715 51717.6 
2400 27.2882 %440.7 
2500 27.4006 57175.1 
2600 27.5C94 920.7 
2700 27.6149 62676.9 
2800 27.7171 5443.6 
2900 27.8181 8 20.4 
3000 27.9164 71007.1 
3100 28.0130 3803.6 
3200 28.1079 76609.7 
3300 28.2014 9425.1 
3400 28.2936 82249.9 
3500 28.3848 5083.8 
3600 28.4749 87926.8 
3700 28.5641 0778.8 
3800 28.6526 93639.6 
3900 8.7403 6509.3 
4000 28.8214 99387.7 
41GO 28.9139 102274.7 
4200 28.9998 105170.4 
4300 29.0053 108074.7 
4400 29.1703 110987.5 
4500 29.2549 113908.7 
4600 29.3392 116838.4 
47CO 29.4231 119776.5 
4800 29.5G67 723.0 
4900 29.5900 125617 .9 
5000 29.6730 128641.0 
5100 29.7558 13 612.5 
5200 29.8384 134592.2 
5300 29.9108 137580.1 
5400 30.0019 140516.3 
5500 30.0849 143580.7 
5600 30.1668 146593.3 
570e 30.2485 149614.1 
5800 30.3300 152643.0 
5900 30.4114 15%80.1 
6000 30.4926 158725.3 
T BLE I. - Continued. T RMODYNAMIC OPERTIES 
( 6) C 4 ( s); olecular eight, 8 .0 1 
rmation fr m a s igned r, -(Ff-Ha l , r , reference elements 
col/ ole O  col/ ole c l/ ole (/:"Hrlf, l lo f 
l/mole 
------- a - 20249.5 15779.0 -------
5 .7467 4274.5 - 19449.3 - 6 83.1 6.1354 
57.3282 98.3 - 1 482.2 16894.0 9.4632 
62.4995 15584.7 - 17200.0 172 0.0 1 1.3883 
.5906 1 700.4 - 1 172.8 17204.2 1 0.4065 
67.2286 195.9 - 1 553.9 1 372.6 0.8345 
.3 96 'H29.6 - 3694.3 17442.9 .0719 
75.0840 455.6 - 1654.7 17443.3 .2376 
.4317 4134.2 - 09481.5 17394.7 .9244 
81.4661 52131.5 - 07208.1 17309.7 . 421 
84.2331 418.6 - 04!l58.2 17196.0 4.8477 
. 17 8970.6 024 8.4 17059.1 9. 753 
. 139 1 766.3 990.5 16903.5 .2644 
.2864 6 87.7 - 97493.4 i> 7 3.3 .6 47 
3.3113 6018.7 - 94963.4 16551.9 8.6397 
.2069 05445.6 - 92405.4 1 3 1.6 6.0406 
.9885 5056.3 89823.0 1 163.8 3.7900 
. 690 4840.0 8 2 9.1 1 959.4 1.8225 
100.2592 134787.1 84596.0 15749.2 0.0882 
1.7685 4889.1 81955.3 15533.8 .5481 
103.2048 5138.4 7 298.6 15313.9 1. 715 
104.5751 165527.9 76627 .1 15089.9 5.9339 
105.8854 76051.4 73941.6 14862.0 4.8153 
07.1408 86703.1 - 71243.0 146 0.3 3.7995 
108.3459 477.9 68531.8 143 4.9 2.8730 
09.5048 08370.8 - 65808.8 14155.8 2.0247 
10.6210 19377.4 63074.3 13913.0 l.2451 
1.6978 30493.7 60328.8 13666.5 0.5263 
112.738C 4 715.7 5 572.6 13416.5 .8615 
13.7442 53 40.1 54805.9 13162.8 .2 49 
14.1186 6 463.5 5 029.1 12905.7 .6116 
115.6633 159 2.8 49242.4 212645.2 .1371 
16.5803 87 95.2 46445.9 212381.2 .6377 
117.4712 298.0 4 639.8 212114.0 .1701 
18.3315 1088.7 40824.4 1843.4 .7314 
119.1808 2964.8 1 7 99.6 1569.3 .3 91 
2 .0023 34924.1 -1 5165.7 -2 1291.7 .9308 
20.8032 4 964.5 3 322.7 2 010.7 .5645 
21.5846 59084.1 29470.7 210726.4 .2186 
122.3475 311280.8 26609.9 -210438.7 .8912 
23.0929 83553.0 23740.2 10147.8 .58l! 
23.8216 95898.8 -120861.8 -209853.4 .28b9 
24.5345 08316.8 - 1 974.8 
125.2323 2 805.2 15079.1 
25.9157 3362.8 - 12174.8 
126.5853 45987.9 -109262.0 
127.2418 458679.4 -106340.8 
21.8857 71435.9 -103411.1 
28.5176 84256.1 -100472.9 
129.1379 491139.0 -9752b.5 
129.7472 :'10083.3 94571.6 
130.3458 523088.1 -91608.5 
30.9342 536152.2 - 8637.0 
31.5128 549274.6 -8 657.3 
132.0820 62454.4 -82669.3 
132.6420 575690.7 -79613.1 
133.1933 5 982.5 -7 668.8 
1 3.7361 60 329.1 -73656.2 
134.2708 15729.5 -70635.4 
34.7976 629183.0 -67606.5 
135.3168 642688.8 -64569.4 
135.8286 656246.1 -615 4.2 
F ation fr  
g s s at s 
/:" r , loglo K 
ole 
- 91 8.B --------
- 60953.1 9 3.3244 
- 2591.7 8.9356 
- 3933.6 3 2.3170 
- 3955.8 0.2199 
- 4995.2 5.6359 
- b5761.3 1 4.7851 
- 6318.4 1 0.8359 
- 6719.4 1 6.5b13 
67003.2 .3421 
- 6 197.5 4.1642 









67 0.7 4.4453 
6500.b 1.7613 
6416.4 9. 339 
466 19.2 .1281 
b009.8 5. 149 
65789.2 3.27J4 
6 558.0 1.5743 
65316.6 0. 094 
65065.8 .5612 
464805.8 .2172 






462753.3 - "0241 
6 429.1 -0.8264 
62097.4 .5849 
- 61758.3 -2.3028 
6 411.8 2.9835 
-4bl058.0 3.1>297 
-4 0b96.9 4.2438 
- 1>0328.5 4.8282 
-459952.8 - .3851 
59569.8 .9 61 
-45 179.5 - .4231 
-45 781.8 -6.9077 
-458376.8 -7. 713 
-457964.4 .8 51 
-4 7544.6 - .2 04 
-457117 .4 8.6 84 
-456682.7 .0399 
-456240.b 9.4 61 
-455791.0 -9.7711 
-4 5333.9 -10.1255 
-454869.3 -1 .4604 
-454391.-1 -10.7830 
-453917.4 -11.0939 
-453430.1 - 1.3938 
-452935.2 -11.6833 
-45 432.6 -11.9627 
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-80419. 8 I 71.7817





















-83999.5 2 • 7670
-84055.2 2.4041
-84109.0 2.0712
-84161 • 3 1 • 7648
-84212.4 1.4817
-84262.5 I. 2195
-84311 • 7 O. 9758
-84360 . 2 0 •7489
-84608. I 0.5369
-84455.1 O. 3385



























-85324 •8 -2. 5008
-85347. I -2.5535
T, Cp, r- o ,  l/mole oK l/mole 
0 ------ 0 
100 . 913 7.2 
200 6.9739  75.2 
8.15 . 732 59.6 
300 . 735 72.5 
4 O 6.99C9 2770.5 
500 .0 59 72.3 
0 .1890 84.0 
7CO . 835 12.2 
800 "1.6163 5661.9 
00 .8623 435.8 
1000 . 022 234.2 
1  CO .3240 0 5.7 
1200 8.5216 898.2 
1300 8.6934 9759.1 
14CO .8403 0 36.0 
1500 8.9645 11526.4 
1600 .0690 2428.3 
1700 9.1567 13339.7 
1800 .2305 259.2 
1900 .2928 5185.4 
2000 9.3459 16117.4 
2100 9.3916 17054.3 
2200 9.4315 17995.5 
2300 .4670 8940.5 
2400 9.4991 19888.8 
2500 .5287 0840.2 
2600 . 566 1794.5 
700 .5834 2751.5 
2800 9.6096 23711.2 
900 .6355 4673.4 
3000 . 614 5638.2 
3100 .6876 605.7 
3200 .7143 7 75.8 
3300 .7415 8548.6 
3400 .7692 9524.1 
3500 .7976 0502.5 
3600 .8265 1483.6 
3700 9.8558 32467.8 
800 . 854 3 54.8 
3900 .9 51 44.8 
4000 9.9449 35437.8 
4100 9.9746 6433.8 
4200 1 .0039 7432.7 
4300 0.0327 8 34.6 
4400 10.0607 94 9.3 
500 .0878 0446.7 
600 10.1138 1456.7 
7G0 0.1384 2469.4 
4800 0. 616 3 84.4 
900 0.1832 4501.7 
00 0.2 30 521.0 
100 0.2209 6542.2 
5200 10.2368 47 65.1 
300 0.2505 8589.5 
5400 0. 620 96 5.1 
5500 0.2713 50641.8 
5600 10.2782 1669.3 
5700 10.2828 52697.4 
5800 10.2850 3725.8 
5900 0.2 48 54754.3 
00 0. 821 5782.6 
BLE I. - ontinued. ERMODYNAMIC P OPERTIES 
( ) C  as); olecular eight, 1 .019 
rmation f om signed 
ST' -(Ff-HOl , Hr , r f r nce  ements 
col/mole O  l/mole l/mole (t:.Hflf, loglo Kf 
col/mole 
------- 0 0325.1 1 1588.2 -------
6.0947 3 .2 1002.3 1871.3 04.8710 
0.9336 8 1.5 1700.3 2190.1 49.7029 
3.7164 1 914.4 2384.7 2384.7 98.5220 
3.7608 11055.7 2391.6 2387.6 7. 783 
45.7687 155.37.0 3095.6 2491.2 1.9376 
7.3345 194.9 3 97.4 2524.7 6.3653 
8. 316 4 95.0 4509.1 2509.2 5.9831 
9.7537 915.4 5237.3 2462.3 8.5690 
50.7546 4941.7 5987.0 2399.2 3. 106 
51.6658 063.4 46760.9 2330.8 8.6893 
2.5067 5272.5 47559.3 263.3 5.2338 
3.2895 ll562.8 483 0.8 42199.2 2.4082 
4.0225 5928.8 49223.3 42138.1 0.0544 
54.7115 61365.8 5C084.2 42078.4 8.0636 
5. 613 869.8 50961.1 42019.0 6.3581 
5.9756 2437.0 In 51.5 419,8.3 4.8804 
6.5576 8063.9 52753.4 41896.0 3.5880 
7.1 01 3 47.5 53664.8 41831.4 2.4481 
7.6356 9484.9 54584.3 41764.1 1.4354 
8.1364 5273.8 510.5 41692.6 0.5297 
58.6144 0 11.4 6442.5 4 6 7.1 .7152 
9.071~ ,,995.8 5 379.4 415 7.3 .9784 
59.5094 112925.2 58320.6 41453.7 .3092 
9. 294 1 897.1 1,92 5.6 41366.0 .6983 
0. 330 24910.4 160213.9 41274.6 .1390 
0.7214 30963.3 61165.3 4 179.6 .6245 
1.0957 37054.3 62119.6 41081.5 6. 501 
1.4569 43182.1 63076.6 40980.4 .7109 
1.8059 49345.3 64036.3 40876.3 .3·036 
2.1435 542.7 64998.5 40769.7 .9246 
2.4706 61773.6 65963.3 406 0.6 .5710 
2. 878 68036.5 6930.8 40549.1 4.2407 
3.0958 74330.8 67900.9 40435.4 .9312 
3.3952 80655.6 6 8 3.7 40320.6 3.6406 
3. 864 87009.7 69849.2 4 203.6 .3675 
3.9700 93392.5 70827.6 4 085.0 . 01 
4.2 64 9803.4 71808.7 39965.8 .8671 
4.5160 062 1.4 72792.9 39845.9 2.6377 
4.7792 12706.2 73779.9 39723.9 .4204 
5.0364 1 197.2 74769.9 39602.5 .2146 
5.2 78 25713.4 75762.9 39479.8 2.0189 
.5338 32254.8 76758.9 
5.7745 388 0.2 7757.8 
6. 102 45409.3 78759.7 
6.2412 5 022.0 79764.4 
6.4676 58657.5 80771.8 
. 896 65315.5 817 1.8 
6.9074 71995.4 82794.5 
7.1210 78696.4 83809.5 
7.3308 85419.2 84826.8 
7.5367 92162.5 85846.1 
.7390 98926.7 8 867.3 
7.9376 05710.4 87890.2 
8.1327 12513.8 8914.6 
8.3244 19336.7 89940.2 
68.5128 26178.6 90966.9 
8.6980 039.5 91994.4 
6 .8799 39918.0 93022.5 
69.0588 46815.2 194050.9 
9.2346 53729.8 95079.4 




t:. r , loglo K 
col/mole 
- 30.0 --------
- 0419.8 1 .7817 
- 0721.  .7 95 
- 1013.9 .6971 
- 1019.4 . 311 
- 1316.0 . 518 
- 1508.4 .6 15 
-8 890.7 4.6 69 
- 2156.4 0.4 92 
2400.5 .2185 
2620.3 1 .7 41 
- 2815.8 1 .7 56 
2988.0 l.0586 
8 139.3 .6834 
3 72.1 . 171 
389.2 . 172 
3493.0 .6488 
3 85.6 .8 81 
- 3669.1 .2162 
83745.0 .6184 
38 5.1 .0830 
83880.2 .6 08 
39 1.4 . 642 
3 99.5 .7 70 
4055.2 .4041 
41 9.0 .0712 
4 61.3 . 48 
4 12.4 .4817 
4 62.5 1. 95 
4311.  0. 58 
84360 2 .7 89 
84408.1 .5369 
455.1 0. 85 
- 4501.  0. 24 
4547.0 .0225 
4591.7 .1873 
- 46 5.3 - .3427 
84678.  0.4895 
- 4719.4 -0.6285 
4759.7 .7602 
H98.6 .8 52 
-84836.2 - .0 40 
-84872.3 - . 111 
4906.9 . 248 
4940.0 1.3 76 
4971.6 1.4207 
5001.8 1. 195 
5 30.6 1.6 93 
5057.9 .6952 
-85 84.0 - . 776 
-85108.9 1.8567 
-85132.8 1.9 26 
8 155.7 Z.0056 
-85177.8 2.0758 
-85199.2 2.1 3 
-85 20.2 2.2084 
-85240.  2.2 1 
-85261.5 - . 316 
-85 82.2 2.3900 
-85 03.2 -2.4 64 
-85324.  -2.5 08 
-85 3't7.t -2.5 35 
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T, Cp, r o , O  l/mole OK l/mole 
 ------  
0 .9554 9 .5 
0 .9766 3')1.5 
n.l~ .1965 084.7 
0C .2035 098.0 
0 .6860 841.0 
sou .2668 638.3 
600 B.8503 49 .4 
00 .4072 407.5 
0 .9291 374.6 
00 0.4116 392.0 
1 0 0.8519 45 .5 
11 0 1. 2494 561.0 
2 0 1.6053 07 4.0 
3 0 1.9221 1880.7 
4 0 2.2 30 3087.2 
5 0 2.4518 4320.2 
6 0 2.6720 5 6.7 
7 0 2.8671 6853.8 
8 0 3. 400 8149.3 
9 0 3.1937 9461.2 
00 3. 305 0 87.5 
100 3.4527 2126.8 
200 3.5621 3477.6 
300 3.6602 4 38.8 
400 3.7 84 6209.3 
5 0 3. 2Bl 7588.2 
600 3.9001 89 4.7 
700 3.9654 0368.0 
8 0 4.0248 1 67.6 
9 0 4.0789 3172.8 
00 4.1283 4583.2 
100 4.1736 5 98.3 
200 4.2 51 7417.8 
3CO 4.2532 841. 2 
4 U 4.288'. 0268.  
5 0 4.3208 1698.8 
600 4.3508 3132.4 
700 4.3786 4568.9 
8 0 4. 044 6008.1 
900 4.42114 7449.7 
0CO 4.4507 893.7 
10C 4.4715 0 39.8 
2 U 4.4910 1788.0 
30U 4.5091 3238.0 
400 4.5 62 46 9.8 
5CO 4.5421 6143.2 
6 0 4.5571 7598.2 
7 0 4.5712 9054.6 
800 4.5844 0512.4 
900 4.5 69 1971.4 
00 4.60097 3431.7 
100 14.6198 4893.2 
2 0 4.6 03 6355.7 
3 0 4.6403 7819.2 
400 4.6497 9283.7 
500 14.6586 0749.1 
6 0 4.6671 "12215.4 
7 0 4.6752 3682.5 
600 4.6 2A 1~0.4 
9 0 4.6901 619.1 
(, 00 4.6970 8088.4 
BLE II. - ontinued. ERMODYNAMIC OPERTIES 
( S) 2 as); olecular eight, 4.027 
rmation rom signed Sr, (Ff-HOl , Hr , r ference l ents 
ol/mole OK l/mole l/mole (/',.Hflf, 1091  f 
ol/mole 
-------  6865.7 9140.7 -------
5. 551 86 .0 7561.2 90 2.6 48.5381 
0.3786 684.2 8257.2 9078.0 3.0514 
3.1950 0794.1 8950.4 8950.4 8.2196 
3.2401 0874.0 8963.7 8947.2 7.9083 
'.5.3742 5308.7 9706. ~I 8748.6 5.3679 
7.1511 937.2 0504.0 8528.4 - 7.8667 
8.7102 4731.7 71360.1 8307.3 2.8821 
0. 167 9674.2 273.2 8lJ94.1 9. 334 
1.4073 4751.2 3240.3 7895.7 6.6797 
2.6051 952.6 4257.7 715.2 4.6214 
3.7 52 5769.7 5321.2 7553.8 2.9788 
4.7785 0695.4 6426.6 7410.4 1.6383 
5.1728 6223.4 7569.7 7 82.0 3.5233 
6.7145 1 48.2 8746.4 7165.2 .5814 
7.6085 7564.7 952.9 7057.4 - .1760 
8.4591 368.4 185.9 6955.7 .0786 
9.2699 9255.2 2442.4 6859.2 .4691 
0.0441 5 21.2 3719.5 6766.8 .9322 
0.J846 1 62.9 5015.0 671.5 .4557 
1.4938 7377.1 6326.9 6588.6 .0298 
2.1741 03560.7 7653.2 6499.8 .6 74 
2.8275 09 111.0 8 92.5 6410.5 .3015 
3.4559 116125.4 0 43.3 6320.8 - .9877 
4.0610 2501.4 1704.5 6 29.6 .7011 
4.6442 28936.8 3075.0 6137.2 .4394 
5.2071 35429.6 453.9 6043.2 .1986 
5.7509 419".6 ~840. 4 5~4~1.2 .9768 
6.2767 48579.2 7233.7 5849.6 . 715 
6.7857 5 32.4 8633.3 5749.4 .5815 
7.2788 61935.8 038.5 5647.1 .4047 
7.7570 68687.7 01448.9 541.8 .2396 
8.2210 75486.7 02864.0 5433.5 .0 58 
8.6716 82331.4 04283.5 5322.0 .9419 
9.1096 89220.6 05706.9 5208.5 .8067 
9.5357 96153.0 07134.0 5 90.6 .6799 
9.9503 03127 .4 08564.5 4968.9 .5605 
0.3542 10142.7 0 998.1 4845.3 . 477 
0. 478 171 7.9 1 34.6 4718.4 .3416 
1. 316 242 1.9 12873.8 4586.1 2 410 
1.5061 31423.9 14315.4 452.7 .1462 
1.8716 38592.8 1 759.4 4314.7 .0557 
2.2287 45 7.9 11205.5 
2.5 77 5 0 8.3 18653.7 
2.9189 60313.2 2 103.7 
3. 526 67621.8 21 5.5 
3.5793 74963.5 23008.9 
3.8990 82337.4 24463.8 
4. 123 89743.1 25920.3 
4.5192 9 1 9.7 2 378.1 
4.8200 0 46.7 128837.1 
5. 150 12143.5 30297.4 
5. 044 19669.5 31758.9 
5.6884 272 4.2 3221.4 
5.9672 348 7.0 34684.9 
6.2410 42417.5 361 9.4 
6.5099 50055.0 37614.8 
6.7741 57719.3 39081.1 
7.0337 65409.7 40548.2 
7.2890 73125.9 420 6.1 
7 .5401 80867.4 43 4.8 
7. 870 8633.8 4954.1 
rmation fr m 
eous s 
"," r  
l/mole 





0 560.3 9. 164 
07308.7 01.9961 
- 08002.3 19.3019 
08637.1 4.1336 






1685.1 2.9 75 
- 1969.3 0. 140 
1 227.3 8.2068 
12462.1 6. 732 





- 13523.2 . 396 
13659.5 .4 71 
13787.9 .5710 
13909.6 .7920 
14025.3 .0 27 
14135.8 .4062 
1 242.0 . 870 
1 344.4 . 103 
1 4 3.4 .6718 
14539.6 . 677 
14633.4 . 950 
14725.1 . 507 
14815.0 .8324 
14903.4 .4378 
14990.4 . 650 
15076.3 0.2878 
15161.3 .6 22 




15 75.5 .0623 
1 56.9 .3114 
15 37.9 .5495 
15818.6 . 773 





16297.5 .9 16 
16376.6 .1331 
164 5.5 .2984 
16534.3 4.4577 
16612.9 .6114 
16691.4 4. 597 
1 769.8 .9 30 
16848.0 5. 0414 
16926.0 .1753 
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T, Cp, Hr-Ho ,  ol/ ol  o  l ol  
a ------ a 
1 C .9819 95.3 
0 .5206 616.2 
98.15 .2665 4 8.5 
0 .2811 505.7 
00 .0855 473.9 
0 10.8661 521.9 
0 11.6009 645.6 
0 2.2975 840.8 
0 2. 599 104.0 
0 3.5845 431.5 
1 0 4.1654 0819.4 
11 0 4.6983 263.0 
2 0 5.1S17 3 57.4 
300 5.6166 5297.7 
4 0 6.0057 6879.2 
5 0 6.3527 8497.5 
16 0 6.6617 0148.5 
7 0 6.9367 1828.7 
8 0 7. 816 3534.8 
9 0 7.3 99 5264.1 
0 7. 950 70 4.1 
1 0 7.7695 8782.4 
2 0 7.9261 0567.4 
3 0 8.0669 2367.1 
400 8.1938 4180.3 
500 8.3084 6 05.5 
600 8.4122 7841.6 
7 0 8.5065 9687.6 
8 0 8.5923 1542.6 
9 0 8.6705 3405.8 
0 8.7420 5276.5 
1 0 8.8076 7154.0 
2 0 8.8677 9037.8 
3 0 8.9231 0927.4 
4 0 8.9741 2822.3 
5 0 9.0 12 4722.1 
6 0 9.0648 626.4 
7 0 9.1052 8534.9 
8 0 9.1427 0 47.3 
900 9.1775 2 63.4 
0 9.2100 4282.8 
1 0 9.2403 6205.3 
200 9.2 86 8130.8 
3 0 9.2951 059.0 
4 0 9.3199 1 89.7 
500 9.3431 3922.9 
6 0 9.3650 5 58.3 
7 0 9.3855 795.8 
8 0 9.4C48 9735.4 
9 0 9.4231 1 76.8 
0 9.4402 3620.0 
100 9.4 65 564.8 
20e 9.4718 7511.2 
3 0 9.4863 9459.1 
4 0 9.5001 1408.5 
500 9.5 31 359.1 
600 9. 255 5311.1 
700 9.5372 7264.2 
800 9.5 84 9218.5 
900 9.5590 101173.9 
0 9.5691 10 1 0.3 
BLE I. ontinued. HERMODYNAMIC OPERTIES 
9) H3 as); olecular eight, 5.035 
ormation from signed Sr, -(Ff-Ha l , Hr , f r nce l ements 
ol/mole O  l l  ol/mole (/::,.Hflf, lo lo Kf 
l/mole 
-------  1 02.3 4289.2 -------
7.1851 923.2 31 97.6 33931.4 4.)713 
2.8536 9'>4.5 2618.5 3770.3 7.0464 
6.392 3 1343.4 3490.8 349(,8 4. 398 
6.4497 1429.2 3508.0 3485.1 4.7888 
9.2297 6217.9 476.2 3164.5 8. 174 
1.5649 1260.5 524.2 2845.6 - 5.1095 
3.6116 6521.4 647.9 32542.1 2. 271 
5.4527 1976.1 7843.1 260.0 1.3412 
7.1384 7 06.7 39106.3 2 04.8 .7870 
8.7013 399.6 0433.8 1 78.9 .8187 
0.1631 9 43.6 1821.7 31582.8 8 489 
1. ~386 5429.4 3265.3 1414.4 .4235 
2. 386 1648.8 4759.7 1269.5 6 046 
4.0712 7994.9 6300.0 3 1 3.4 .4672 
5.2431 461.1 7 81.5 1032.5 6. 946 
6.3594 1041.6 9499.8 0932.6 5 719 
7. 248 731.2 150.8 0842.0 5 904 
8.4 34 4 25.0 2831.0 0759.0 5 429 
9.4185 0 418.5 '>4537.1 0682.3 5. 235 
0.3534 08407.4 '> 266.4 0607.7 .8274 
1.25lC 15487.9 8016.4 0534.9 .6520 
2.1137 2 56.4 9784.7 0462.8 .4931 
2.9441 2 09.6 1569.7 0391.5 - .3495 
3.7441 31244.2 369.4 0319.2 .2179 
4. 157 4657.4 '>182.6 0246.3 .0985 
5.2608 52146.5 7';07.8 0171.9 .9883 
5.9809 59708.8 843.9 095.7 3 871 
. 776 67341.9 70689.9 017.8 .7933 
7.3522 75043.6 72544.9 937.1 .7069 
8.0060 8?811.6 408.1 9854.0 3.6265 
8.6402 90644.1 6278.8 97&7.4 . 511 
9.2558 98539.1 8156.3 9677.0 .4815 
9.8539 06 94.7 40.1 9582.5 .4163 
0.4354 14509.3 1 29.7 9486.0 3 3 51 
1. 10 2581.2 3824.6 9 83.4 .2978 
1.5517 3 7 9.0 5724.4 92 5.7 .2441 
2.0882 3 891.1 7628.7 9165.9 .1930 
2.6 11 471 6.2 9537.2 9051.9 .1455 
3.1211 5412.9 Yl449.6 8930.2 .1003 
3.6188 63750.0 365.7 807.7 .)583 
4.1048 721 6.3 ?285.1 8678.8 3.017'> 
4.5795 80570.6 7207.6 
5.0435 89051.8 9133.1 
5.4972 9 578.9 01061.3 
5.9411 06150.9 02992.0 
6.3755 14766.8 049 5.2 
6.8009 23425.7 068 0.6 
7.2176 3 126.7 08798.1 
7.6259 40 68.9 10 37.7 
8.0 62 49651.6 12679.1 
8.4188 358473.9 114622.3 
8.8039 67335.1 11 567.1 
9.1819 76234.5 118513.5 
9. 529 85 71.3 20461.4 
9.9173 9 144.8 2410.8 
0.2752 031 4.5 24361.4 
0. 269 12199.7 26 13.4 
0.9726 212 9.7 20266.5 
1.3125 30394.0 30220.8 
1.6468 39542.0 32176.2 




/::,.Hf, l glo  
l/mole 
90 ~.8 --------
918'>1.2 2 .4803 
93023.3 05.07,3 
 "41 03.3 '199. 005 
94123.0 98. /11 
9'>142.9 4.5213 




9123.1 4.4 15 
9722.6 7. 810 
300266.4 1. 211 
0759.4 6.2458 
01206.5 2.0294 
0 612.6 8.4102 
01982.2 ".2695 
02319.2 2.5182 
0 627.6 0.0880 
02910.5 1.92~7 
03 71.1 5.9892 
03411.9 .245U 
0 6 5.3 . 657 







049 8.9 .9300 
05134.5 .1637 
05265.1 . 465 

















0 177. 5 .4811 
0 271.1 .7552 






07908.1 /. 061 
079 6.9 -'.6091 

































































































































































































TABLE III.- Continued. THERMODYNAMIC PROPERTIES
(70) CH 4 (gas); molecular weight, 16.043
Formation from assigned
S_, -(F_-H_), Hi, reference elements


















































































































































































































































































































































T, Cpo Hr-HO•  al/mole OK col/mole 
0 ------  
100 -1. 490 91.2 
0 . 006 587.1 
98.15 .5187 392.2 
0 . 350 408.0 
0 .6846 315.2 
0 11.0933 35 .3 
0 2.5212 53 .4 
0 3.8816 855.2 
3 0 15.1467 307.5 
00 6.3062 81.0 
lOCO 7.3579 1565.1 
11 0 8.3041 349.1 
2 0 9.1508 5 22.6 
3 0 9.9064 7176.2 
4 0 0.5798 9201.2 
5 0 1.1804 1289.8 
6 e 1.7167 3435.1 
7 0 2.1969 5631.2 
8 0 2.6 82 7872.9 
900 3.0168 0155.5 
0 3.3684 2475.0 
1 0 3.6876 4 28.1 
2 0 3.9786 7211.6 
300 4.2449 9623.0 
4 0 .4897 2059.9 
500 4.7155 4520.3 
600 4. 9246 7002.4 
700 5.1189 9504.7 
8 0 5.3003 2025.7 
900 5.4701 4564.4 
00 5.6296 ~7 19.4 
1 0 5.7799 9690.0 
2 0 5.9220 275.1 
300 6.0568 4874.1 
4 0 6.1849 7486.3 
5 0 6.3072 0 10.9 
6 0 6. 240 2 47.5 
700 6.5360 5395.5 
800 6.6435 80~4.6 
9 0 6. 471 0724.1 
0(0 6.8471 3403.9 
100 6.9437 6093.4 
200 7.0372 8792.5 
300 7 .1280 1500.8 
400 7.2163 4218.0 
500 7.3C22 6944.0 
600 7.3859 9678.4 
700 7.4677 0 421.1 
8 0 7.5476 105 71.9 
9 0 7.6259 07930.6 
0 .7026 10697.0 
~ 0 . 778 113471.0 
S2eo 7.8517 16 2.5 
3 0 7.9243 19041.3 
4 0 7.9958 121837.3 
5CO 8.0661 2 6 0.4 
6 0 8.1355 214 0.5 
~7 0 8.2C39 30267.5 
800 8.2715 1 3091.3 
<;900 8.3382 I.h921.8 
bOOO 8. 041 38758.9 
ABLE III. - ontinued. ERMODYNAMIC OPERTIES 
0) 4 as); olecular eight, 6.043 
ormation rom signed r. (FT-Ha'· r. reference elements 
al/mole OK l/mole al/mole l:;Hrlf. 10gi0 f 
al/mole 
---
-------  - 0281.2 5982.4 -------
5.7221 78 .1 949,J.0 6723.8 3.6458 
1.2379 60.4 8694.1 1211.2 15.1913 
4.5062 0877.3 7889.0 7889.0 .8986 
4. 590 0 59.7 7873.2 7902.4 .8 71 
7.1611 549.2 1 966.0 8631.4 .4958 
9.4716 0382.5 15'J27.9 9309.4 .4254 
1.6210 5438.2 4746.8 -19905.6 . 980 
3.6544 0702.9 3426.0 0413.2 .9491 
5.5918 6165.9 19 3.7 20832.0 .1 44 
7. 438 1 18.4 0400.2 167.5 .4926 
9.2172 7652.0 716.0 1426.4 1.0092 
0.9168 3659.3 932.1 1617.7 .4374 
2.5 64 9833.1 058.6 1751.2 .7964 
4.1097 6166.4 105.0 n836.9 .1014 
5.6101 7652.9 080.0 21882.4 .3648 
7. 508 9286.4 08.6 - 1895.7 .5924 
8.4352 6061.2 153.9 1880.6 2.7913 
9.7664 29 1.7 35 .0 1841.2 .9669 
1.0476 0012.8 591.7 1780.5 3.1227 
2.2816 071 9.7 874.3 17 5.0 3.2613 
3.4713 14467.7 12193.8 1615.7 .3864 
4.6193 21872.5 4546.9 1514.9 3.4985 
5.7281 2 390.2 6930.4 1403.3 .6003 
6.8000 37016.9 9341.8 - 1283.7 3.6919 
7.8370 749.1 17 8.7 156.2 3.7765 
8.8414 52583.2 4239.1 1021.9 .8531 
9.8149 60516.3 6721.2 20662.0 .9238 
0.7592 68 45.3 9223.5 2 736.5 3.9882 
1.6761 7 667.2 1744.5 20587.1 .0483 
2.5669 84879.6 4283.2 0433.6 .1036 
3.4331 93179.8 6 38.2 20277.5 .1541 
4.2759 01 65.4 9408.8 0119.4 .2019 
5.0967 1 034.2 419 3.9 59.7 .2461 
5.8964 1 584.1 45 2.9 9796.1 .2871 
6. 762 27 12.9 7205.1 9633.8 .3256 
7.4370 35918.7 9829.7 9471.9 .3617 
8.1798 4699.7 2466.3 9306·.4 .3948 
8.9053 53554.1 ~ 1 .4 9140.2 .4267 
9.6144 62480.2 73.4 8977 .8 .4562 
0.3078 71476.4 0442.9 810.3 4.4 48 
0.9863 80541.3 3122.7 8645.2 .5un 
1.6504 89673.2 5812.2 
2.3008 9 870.9 8511.3 
2.9381 08132.9 1219.6 
3.5627 17458.1 3936.8 
4.1753 26845.1 62.8 
4.7763 36 92.7 9397.2 
5.3662 458 0.0 2139.9 
5.9453 53 5.6 4890.7 
6.5141 64988.7 7649.4 
7 .07 30 74668.1 0415.8 
7.6224 8 4 3.0 31 9.8 
8.1625 94192.3 5971.3 
8.6937 04035.2 8760.1 
9.2163 1 930.7 01556.1 
9.7307 23878.2 04359.2 
0.2370 3876.6 07169.3 
0.7356 43925.3 0 986.3 
01.2267 54023.5 128 0.1 
01.7105 64170.4 115640.6 
02.1874 74365.3 184 7.7 
rmation from 
seous s 
l:;Hf. 10910  
cal/mole 
924 5.8 --------




91 8.8 94.6092 
4 0~35.4 50.9155 
01938.8 21.6852 
03102.2 0.7418 
04134.2 . 911 
05044.9 2.7110 
05845.0 2.8660 
06545.3 4. 961 
07155.9 8. 603 
07 86.6 2.3528 
08146.1 1. 541 
08542.1 3. 052 




409787.2 8.3 10 
- 09922.8 6.1684 
10029.0 4. 291 
4 0108.8 2.4580 
4 0164.4 0.8 43 
4 0198.2 .3402 
10211.6 .9611 














408 76.7 .6413 
08601.6 .1599 
08418.7 .6543 
40 28.2 .1259 




0 167.6 .1924 
06934.8 . 554 
06695.3 - 8. 9041 
06449.3 .2391 
0 196.7 .5613 
-405937.8 .8714 
05 72.6 10.17JJ 
054 1.0 0.4577 
05123.3 10.7352 
04839.4 l.O029 
































































































































TABLE llI. - Continued. THERMODYNAMIC PROPERTIES
























































































































































































































































































































































































































T, Cp, r-Ho ,  col/mole o  l/mole 
0 ------  
0 "(,0146 95.1 
0 .5053 455.5 
98.15 0.5342 93.2 
e; 0. 675 412.7 
0 2.0617 548.9 
0 3.1156 810.5 
e 3.9325 164.2 
0 4.6243 592.9 
0 5. 24 086.7 
0 5.8e72 0639.6 
00 6.3 62 246.6 
100 6.8020 3903.4 
200 7.2365 5605.6 
300 7.6316 7349.3 
400 7.9~01 9130.7 
5(]0 8.3149 0946.2 
600 8.6090 2792.7 
0 .8758 4667.1 
800 9.1 81 6567.0 
900 9.3387 8490.0 
00 9.5400 0 34.1 
100 9.7244 2397.5 
200 9.8938 4378.5 
300 0. 500 6375.8 
400 0.1945 8388.1 
500 0.3286 0 14.3 
- 600 0.4535 2453.5 
700 0.5702 4504.8 
800 0.6797 6567.3 
9 0 0. 827 8640.5 
00 0.8799 0723.7 
100 0.9720 2816.3 
2 0 1.0593 4917.9 
3 0 1.1425 7028.0 
4~0 1.2219 '>9146.3 
500 1.2980 1272.3 
600 1.3709 3405.8 
7CO 1.4410 546.4 
800 1.5036 7693.9 
9 0 1.5739 9 48.1 
00 1.6311 2 08.6 
1 0 1.6983 175.4 
2 0 1.7578 6348.2 
3 0 1.8157 8526.9 
4 0 1.8721 0" 11. 3 
5 0 1.9271 2901.3 
6 0 1.9809 5096.7 
7 0 2.0335 7297.4 
8 0 2.0€50 9503.4 
9 0  .1356  714.4 
0 2.1852 3930.4 
100 2.2340 6151.4 
200 2. 820 8377.2 
3 0 2.3292 607.8 
4 0 2.3758 02843.0 
5 C 2.4217 05082.9 
6 0 2.4670 07327.3 
1 0 2.5118 9576.3 
8CO 2.5561 1829.7 
900 2.5998 14087.5 
0 2.6432 11634'1.6 
ABLE I I. - o tinued. THERMODYNAMIC ROP RTIES 
1) C2H  (gas); olecular eight, 6.038 
ormation rom a signed Sr, -(FT-Hel, Hr , reference elements 
l/mole O  ol/mole l/mole [;"Hflf, 10gi0 f 
l/mole 
-------  1800.8 4327.0 -------
9.0033 205.2 24 5.9 4233.7 15. 274 
4.2152 387.5 ~3256. 3 4235.8 6.1563 
8.0026 1918.8 4194.0 4194.0 6.65z-t 
8.0679 2007.6 4213 .5 4193.4 - 6.4081 
1.3261 6981.5 5349.7 4140.9 6.5430 
4.1368 257.9 611.2 4065.9 - 0.6304 
.6028 97.4 7965.0 3965.3 6.6951 
.8036 3569.7 ,> 93.6 3843.6 -13.8902 
0. 975 9551.3 0887.5 3711.9 11.7914 
2.6258 5723.7 2440.3 3580.1 0.1628 
4.3185 ,,<'071.9 4047.4 3455.5 - .8630 
5.8972 8583.6 5704.1 340.9 7.8024 
7.3781 5248.1 7406.4 3236.0 -6.9201 
8.7736 2056.4 9150.1 3138.5 6.1748 
.0936 9 00.3 0931.5 3047.2 - .5377 
1.3461 6072.8 2 47.0 29 0.6 4.9860 
2.5376 3267.5 4593.5 2 78.7 4.5039 
3.6739 0578.5 6467.9 2801.1 4.0793 
4.7598 108 00.6 8367.8 2 27.4 - .7J25 
5.7995 1 529.0 0290.8 2655.1 .3657 
6.7966 23159.1 234.9 2584.1 3.0633 
.7545 30887.0 4198.2 2514.1 2.7898 
8. 760 38708.8 6179.3 2445.4 -2.5417 
9.5638 46621.0 8176.6 2377.4 - .3150 
0.420) 54620.5 0188.9 2310.2 .1081 
1.2474 62704.1 2 5.1 243.8 - .9176 
2.0472 70869.1 4254.3 21f8.0 1.7422 
2.8213 79112.7 6305.5 2113.1 .5796 
3.5714 87432.5 8368.1 2048.2 1.42B 
4.2 89 958 6.2 0441.3 1983.8 - .2893 
5.0051 04291.6 02524.5 1 19.0 1.1 85 
5.6913 1 826.6 046 7.1 1853.7 .0367 
6.3 85 21429.2 06718.7 1787.8 .9226 
7.0078 30097.7 08 28.8 1722.6 .8154 
7.6401 38830.2 10947.1 1655.8 .7148 
8.2564 47625.2 13073.1 1587.9 .6201 
.8574 56481.0 15206.6 1520.9 0.5304 
9.4439 65396.2 17347.2 1453.2 . 461 
0.0166 74369.3 19 94.7 1382.7 .3661 
.5762 8 399.1 21648.8 1314.0 .2907 
1.1 32 92 84.1 23809.4 1243.3 .2185 
1.6582 01623.3 25976.2 
2. 18 10815.4 28149.0 
.6945 2 059.3 30327.7 
3.1966 29 53.9 325 2.1 
3.6 88 38698.3 34702.1 
4.1713 48091.4 36897.5 
4.6446 57532.2 3 098.2 
5.1 90 67 20.0 41304.1 
5.5649 76553.8 43 15.2 
6.0126 86132.7 45731.2 
6.4524 9 756.0 7952.2 
6.8846 05422.9 1 0178.0 
7.3095 15132.7 '>2408.5 
7. 273 24884.6 4643.8 
.1 83 34678.0 6883.7 
8.5428 45 2.1  '>9128.1 
8.9408 54386.3 1377.1 
9. 327 643 0.0 63630.5 
9.7187 74 52.6 5 88.3 








- 91 85.' 10. 085 
92603.3 69.7853 




- 95393.7 04.1063 
95887.5 8. 667 
%3 2.2 6.6440 
-396702.7 7.0159 
- 97033.4 9. 312 
- 97318.7 2. 556 
- 9-1562.6 46.9879 
-397769.2 . 128 
3 7942.0 8.0725 
9 084.5 4.4482 
98199.8 1.2493 




- 98461.0 19.6101 
98465.0  . 98 
-398456.9 16.3123 




- 98276.2 0.0577 
- 98218.3 .()573 
98154.7 .1216 




97766.9 . 249 
9 677.4 .5724 
97584.5 .9543 
97488.2 .3681 
- 973 8.8 . 13 
97286.1 . 819 
- 97180.4 . 77 { 
9 0 1.7 .2972 
96 '>9.9 .1614 
- 96845.1 - .5995 
- 96727.4 - .0184 
96 06.7 .4193 
96482.9 .8035 
96356.2 .1718 
96226.5 2. 253 
96093.7 . 648 
9 957.9 .1912 









TABLE llI. - Continued. THERMODYNAMIC PROPERTIES











































































































































































































































































































































































































































































































































































T, Cp, Hr-Ho, 
oK col/mole oK col/ ole 
G ------ 0 
lCU 7.9~23 794.9 
200 H. 49 76 1606.2 
298.15 10.4117 2525.6 
300 10.4557 2544.9 
400 12.9058 3712.9 
5UO 1~.1662 5119.1 
HiO 17.1052 6735.3 
700 lA.7666 8530.9 
800 20.2079 10481.3 
90U 21.4687 12566.5 
1000 22.5745 14769.9 
1100 23.5443 076.9 
1200 24.3940 19474.7 
1300 25.1381 21952.2 
1400 25.7898 24499.3 
1500 26.3612 27107.4 
1600 26.8629 29769.2 
1700 27.3044 32478.0 
1800 27.6938 35228.3 
1900 28.0383 38015.3 
2000 28.3440 40834.7 
ClOD 28.6160 43683.0 
2200 28.8587 46556.9 
2300 29.0761 49453.9 
2400 29.2712 52371.4 
2500 29.4469 55307.5 
2600 29.6056 8260.2 
2700 29.7493 61228.1 
2800 9.8798 4209.6 
2900 29.9985 67203.6 
3000 30.1069 70209.0 
31CO 3('.2 G60 73224.7 
3200 30.2%8 6249.9 
3300 30.3B03 79283.8 
34.00 30.4571 82325.8 
3500 30.528G 5375.1 
3600 0.5J35 8431.2 
3700 30.6542 91493.6 
3800 30.7104 94561.9 
3900 30.7627 97635.6 
4000 30.8113 100714.3 
4100 30.8507 103797.7 
4200 30.8990 106885.5 
4300 30·.9385 09977.4 
4400 30.9756 113073.1 
4500 31.0103 116172.5 
460C 31.0429 119275.1 
4700 31.0735 122381.0 
4800 31.1023 125489.8 
4900 31.1295 128601.4 
5000 31.1551 131715.6 
5100 31. 17'72 134832.4 
5200 31.2C21 37951.4 
5300 31.2237 141072.7 
5400 31.2441 144196.1 
5500 31.2635 147321.5 
5600 31.2819 150448.8 
sroo 31.2994 153577 .9 
580e 31.3160 156708.7 
'j900 31.3318 159841. 0 
60UO 31.3468 162975.0 
T BLE II . - ontinued. T ERMODYNAMIC P PERTIES 
(7 ) C2 4 ( s); olecular eight, 2 .054 
F ation f  a i d 
Sr, -(Ff-Ha
'
, r , 
r nce el nts 
col/ ole o  c l/mole c l/ ole (f,.Hflr, l lo Kr 
c l/ ole 
------- 0 9 70.4 1 520.4 -------
43.1304 18.1 1 765.3 1 768.0 - .4216 
.7345 8 40.7 ~7 .6 1 218.2 - .5 18 
52.4493 1 12.1 496.0 1 496.0 - .9371 
5 .5138 1 209.2 1 515.3 1 482.4 - . 813 
55.8569 629.8 1 683.3 !l 67.1 .6686 
58.9854 73.6 089.5 138.3 - .4152 
61.9267 30420.7 705.7 600.1 .6225 
6 .6913 753.0 1 501.3 143.1 .0829 
.2936 353.5 0451.7 62.4 - .6944 
69.7481 50206.8 2536.9 51.8 .4023 
2.0 86 7298.7 4740.2 205.4 .1752 
.2667 6 16.4 7047.2 14.7 . 948 
6.3525 2148.3 9 45.1 69.7 .8467 
78.3351 83.5 1922.5 760.1 .7230 
0. 224 812.2 469.6 678.5 - .6192 
.0217 925.1 7017.8 617.4 .5289 
3.7394 04213.8 9739.6 57 .3 .4503 
85.3814 12670.4 2 48.4 543.0 .3814 
6.9534 21287.7 198.7 523.7 .3205 
.4601 058.9 985.6 509.0 5.2658 
9.9062 389 7.7 0805.1 498.2 .2174 
91.2958 148038.3 3653.3 489.3 .1730 
92.6328 57235.1 6527.3 482.3 .1332 
3.9205 1 563.2 424.2 474.5 .0960 
95.1621 176017.7 2341.8 466.1 .0631 
6.3607 85594.2 5277 .8 456.3 .0320 
7.5187 95288.5 8230.6 4.3 . 039 
8.6388 05096.7 198.4 430.2 .9772 
9.7231 15015.0 4180.0 412.3 .9533 
0.7737 25040.1 7174.0 391.2 .9307 
101.7926 35168.7 0179.4 365.2 4. 090 
102.7814 45397.7 3195.1 34.0 4.8897 
03.7419 5724.1 6220.3 297.2 .8715 
04.6754 6145.1 9254.2 257.4 .6542 
105.5835 766 8.3 296.1 209.3 .8382 
0 .4675 87261.0 53 5.4 154.2 .8234 
07.3284 97951.0 8401.5 095.9 4. 088 
08.1675 08726.0 01464.0 031.6 .7 59 
108.9857 195 3.8 04532.2 956.8 -4.7833 
09.7841 30522.5 07605.9 80.5 -4.7724 
110.5636 41540.0 10684.7 795.3 .7607 
1.325C 52634.6 13768.1 
112.0690 63804.4 16855.9 
12.7966 375047.8 19947.8 
13.5083 386363.2 23043.5 
14.2048 97749.0 26142.8 
114.8867 409203.7 29245.5 
1 .5546 20725.9 132351.3 
16. 092 432314.1 135460.1 
116.8507 43967.3 138571.7 
17.4799 4 5683.9 141686.0 
118.0971 467462.8 1 4802.7 
!l8.102B 479302.9 147921.8 
l~.2973 491203.0 151043.1 
19.8811 503162.0 154166.5 
120.4546 5 5178.9 157291.9 
12 .0181 5 7252.6 160419.2 
121.5719 5 9382.2 163548.2 
122. !l64 1566.7 1 6679.0 
122.6519 563805.2 169811.4 
123.1786 576096.8 172945.3 
F rmation fr m 
gaseous atoms 
f,. f, loglo K 
c l ole 
-531972.8 --------
- 34305.6 1143.7826 
- 6486.7 9.0 22 
-5 8496.8 365.7221 
- 38532.7 3 3.2880 
- 03 7.4 2 5.0594 
- 419 3.2 205.9340 
- 43288.7 166.4090 
- 74.5 138.1099 
-545505.4 1 6.8422 
- 46401.4 100.2713 
- 47179.1 8 . 941 
- 7853.3 76.H66 
- 48436.6 6 .0415 
- 489 0.4 59.3550 
- 49374.8 5 .7609 
-549748.5 7.0418 
- 50069.4 42.0344 
50344.0 37.6137 
~0578.3 3. 824 






- 51449.1 4.9493 
- 1500.7 3.0951 
1540.7 11.3782 
- 1570.6 9.7838 
-551591.7 .2 93 
51605.3 6.9137 
-551612.2 5.6175 
- H61 .5 4.4022 
-551609.9 3.2607 
- 51602.0 2.1863 
-551590.4 .1733 
- 1 75.5 .2166 
- 51557.9 -0.6883 
51537.9 -1.5456 




- 51410.6 -5.2335 
-551381.2 -5.8104 
- 51350.7 -6.4190 
- 51319.3 -7.0511 
- 51287.1 -7.6183 
-551254.2 -8.1523 
- 51220.5 -8.6645 
- 51186.2 -9.1562 
- 5 151.3 -9.6286 
- 51115.9 -10.0827 
- 51079.9 -10.5197 
- 51043.4 -10.9405 
-551006.4 -11.3460 
-550969.0 - 1.7369 
-550931.1 -12.1141 
-55 0892.~ -12.4783 
-550854;1 -12.8301 
- 50815.0 -13.1702 
165
TABLE llI. - Continued. THERMODYNAMIC PROPERTIES



































































































































































































































































































































































































































































































































































































T  Cp, r- o, 
oK cOl/mole oK col/mole 
0 ------ 0 
1 0 .9564 93.8 
2 0 .9576 389.5 
98.15 .9 86 072.7 
3 0 .9691 2085.6 
0 .0294 2785.0 
5 0 .1560 3493.7 
0 1.3268 4217.6 
no .5117 959.5 
0 .6<;03 719.8 
0 .8530 497.1 
1 00 . 69 289.7 
11 0 .1234 095.9 
2 0 .2354 913.9 
3 0 .3365 742.6 
4 0 .4305 0581.0 
5 0 .5206 1428.6 
6 0 .6095 285.1 
7 0 .6992 31 0.5 
8 0 .7911 4025.0 
9 0 . 860 4908.8 
00 .9842 5802.3 
1 0 .0856 6705.7 
2 0 .1897 7619.5 
300 .2958 8543.7 
400 .4C33 9478.7 
500 .5 11 0424.4 
600 .6185 1380.9 
700 .7245 2348.1 
800 .8283 325.7 
900 .9 92 4 13.6 
000 0.0265 5311.4 
100 1 .1 97 6318.8 
200 .2083 7 35.2 
3 0 0.2 19 8360.3 
4 0 0.3704 9 93.4 
5 0 0. 436 0 34.2 
600 0.5113 1482.0 
7 0 0.5736 2536.3 
8 0 0.6305 596.5 
0 1 .6E21 62.2 
0 .7286 5732.8 
100 0. 702 6807.7 
2 0 0.8 70 7 86.6 
3 0 0.8394 969.0 
4 0 0.8674 054.4 
5 0 0.8915 142.3 
6 0 0.9118 232.5 
7 0 .9287 324.6 
0 0.9423 418.2 
0 0.9530 513.0 
0 0.9609 608.7 
1 0 0.9663 705.1 
2 0 .9695 801.9 
0 .9106 898.9 
CO 0. 698 95.9 
5 0 .9073 092.8 
0 1 .9634 189.3 
0 0.9581 285.4 
8 0 .9516 380.9 
0 .9441 5 4 5.7 
0 .9356 569.7 
TABLE I I. - Co tinued. THERMODYNAMIC PROP RTIES 
(73) eN (gas); olecular eight, 26.019 
ormation from ass igned 
ST' -( f-HO
'
, Hr , reference el em ents 
col/mole oK l ole al/mole (IJ.Hflr, loglo r 
al/mole 
------- 0 4 82.0 9 ,69.3 -------
0.8075 387.0 4975.7 5901.5 04.8852 
5.6297 136.5 5671.4 6 71.6 - 9.9731 
8.4089 2360.4 6354.7 63~4. 7 .3485 
8.4520 24,0.0 6367.5 63:'7.4 -64.9130 
0.4636 74,,3.5 7066.9 6461.1 7.3550 
2.0446 2528.6 7 5.7 64')9.6 .8123 
.3640 7800.8 8499.6 6489.8 -29.7827 
4.5073 3195.5 '1241.5 6 44.0 24.7631 
5.5221 86 7.9 001.7 6372.6 -21. 006 
6.4375 4296.7 0779.0 6283.6 18.0767 
7. 725 9 2.8 015 1.7 6182.3 5.1399 
8. 407 '>748.9 02377.8 6071.9 -13.83a1 
8.7 25 1589.0 031 5.9 5954.0 -1 .2405 
9.4157 7497.8 04024.5 :'829.4 -10.8971 
. 370 3470.8 04862.9 5699.2 . 472 
0.62U 95 4.0 05710.5 ~64.8 - .7519 
1.1744 594.1 0 ;67.0 95427.8 . 823 
1.6991 1738.0 07432.4 5289.5 7. 162 
2.1 89 7933.0 08306.9 5 51.2 . 361 
2. 67 04171.0 0 190.7 5014.0 - .8285 
3.1350 10467.7 1 084.2 4 78.8 .2825 
3. 758 16803.4 110987.1 4746.7 -4. 891 
4. 008 23182.4 1901.4 4618.9 .3413 
4.411 7 29603.1 1 825.7 496.2 - .9329 
4.8096 3 064.3 137 0.6 4379.1 - . 5'10 
5.1956 42504.6 14700.4 4268.4 .2154 
5.5 01 '11 3.0 15662.9 4164.4 .8986 
5.9357 5678.4 1 630.0 4067.4 -2.6051 
6.2913 62289.9 1 1607.7 3917.3 . 339 
6.6379 68936.4 18 95.6 3894.3 .0810 
6.9762 75617.2 1 593.4 3818.1 - .8453 
7.306; 82331.4 20600.7 748.4 - .6249 
7.6 92 89078.2 2 617.2 3685.1 .4184 
7.9446 95857.0 2642.2 3627.8 1.2240 
8.2530 02 66.9 23075.4 3576.3 1.0423 
8. 547 09507.4 247 6.1 3530.1 .8105 
8.8499 6377 .6 25763.9 3488.9 0.70B3 
09.1388 23277.1 26 18.2 34:'2.0 . 550 
9.4215 3 205.2 2 78.5 3418.9 - .4097 
9.6983 37 61.2 28944.1 389.4 .2720 
9.9694 144.7 3 014.7 363.0 - .1412 
0.2348 5 154.9 31089.7 
.4948 58 91.4 321 8.6 
0.7495 5253.7 3250.9 
10. 990 2341.2 43 6.3 
.2435 9453.3 35 24.3 
1.4831 6589.7 36514.5 
1.7180 93749.8 7 06.5 
.9482 0933.1 8700.1 
.1739 3081 9.3 97 4.9 
2.3953 5367.8 40890.6 
.6124 2618.2 1987.0 
.8254 29890.1 3083.8 
.0343 37183.1 41 0.8 
.2394 4 6.9 5277.9 
3 .4407 3 1830.9 1 6374.7 
.6382 3 9184.9 7471.3 
.8 23 6558.4 8561.4 
7 .0228 3951.2 1 9662.9 
.2099 81362.9 1 0 57.6 

















- 89]30.2 5.0967 
-189917.8 31.3255 
- 90093.5 8.1 97 
90258.7 25.5156 
-190414.2 23.2301 
- 90560.8 1.2478 
- 90698.8 19.5120 
90828.3 17.9793 
-190949.3 16.61bO 
- 91061.7 5.39?5 
91165.4 4.2964 
- 91260.2 3.3014 
-191346.0 12.3965 
- 91422.8 11. 699 
- 91490.5 10.8119 
-191549.2 10.1143 
91599.3 9.4-'02 
- 91 40.8 .8 37 
91674.2 .3197 
917 0.0 .8038 
- 9 718.5 . 3  22 




917 5.2 5.3269 
9 714.0 ',. 944 
91703.3 . 799 
- 916 4.8 .3819 
91668.1 4.0993 
- 91651.0 . 308 
91634.1 3.5754 
- 9 0 8.1 3.3322 
91603.4 .1 03 
91590.8 2.8790 
- 91580.6 . 16 
- 91573.5 . 653 
- 91569.8 . 717 
-191570.0 2.0861 
- 91574.4 1. 081 
- 91583.5 1.7312 
- 91597.5 . 73) 
9 10.7 1.4151 
- 916 1.4 . 632 
- 916 1.7 1.  168 
- 91 07.9 . 758 
- 91750.1 0.8397 
- 91798.4 0.7084 
-BIB'd.D . 816 
9 913.9 0.4591 































































































































































































TABLE III.- Continued. THERMODYNAMIC PROPERTIES
(74) C2N 2 (gas); molecular weight, 52.038











































































































































































































































































































































































T, cp, r- o  
o  col/mole o  col/ ole 
0 ------ 0 
100 d.7~72 4.7 
200 11.7225 1777.8 
298.1~ 1 .5815 3027.1 
300 13.6085 52.3 
400 14.7827 4475.9 
500 15.6233 98.0 
600 16.3108 7595.6 
700 16.9040 57.0 
8CO 17.4190 10973.8 
900 17.8629 12738.5 
1000 18.2425 14544.2 
lleo 18.5656 385.1 
1200 18.8403 18255.7 
1300 19.0740 20151.8 
1400 19.2733 22069.4 
1500 19.4441 24005.5 
1600 19.5910 25957.4 
1700 19.7179 27923.0 
18CO 19.8281 900.4 
1900 19.9243 31888.2 
2000 20.0087 3 84.9 
21CO 20.0829 35889.6 
2200 20.1487 7901.2 
2300 20.2011 39919.1 
2400 20.2592 41942.4 
2500 20.3058 43910.7 
2600 20.3418 6003.4 
2700 20.3856 48040.1 
2800 0.4199 80.4 
2900 20.4510 52124.0 
3000 0.4794 54170.5 
3100 20.5053 56219.8 
3200 0.5290 8271.5 
3300 20.5508 60325.5 
3400 0.5709 2381.6 
35CO 0. 895 4439.7 
3600 0. 066 6499.5 
3700 20.6226 68561.0 
3800 20.6374 70624.0 
3900 20.6512 2688.4 
4000 20.6640 74754.2 
4100 20.6761 68 1.2 
4200 20.6873 78889.4 
4300 20.6919 0958.6 
4400 20.7079 83028.9 
4500 20.7173 85100.2 
4600 20.7261 87172.4 
4700 20.7345 9245.4 
4800 20.7424 1319.2 
4900 20.7499 93393.9 
5000 20.7570 5469.2 
51CO 20.7637 97 45.2 
5200 20.7702 9621.9 
5300 20.7763 101699.3 
5400 20.7821 03777.2 
5500 20.7877 105855.7 
5600 20.7930 107934.7 
5700 20.7<)82 110014.3 
5800 20.8030 12094.3 
5900 20.8077 114174.9 
6000 20.8123 16255.9 
T BLE I . - ontinued. T ERMODYNAMIC P PERTIES 
(7 ) C2 2 ( s); olecular eight, 5 .038 
ation fr  a  i ned 
ST' -(FT-Hel. Hr. r e el ts 
col/mole o  col/ ole col/ ole (/:"Hrlf, log,o Kf 
col/mole 
------- 0 812.9 7 387.6 -------
4 .6895 24.2 57.6 7 409.2 - 5 .8843 
.7314 68.5 590.7 591.0 - 8.6072 
57.7889 1 202.6 840.0 840.0 2.0969 
.8730 309.6 865.1 3844.9 -5 . 632 
61.9604 0308.3 288.8 077.1 - 8.2950 
65.3533 26678.7 6810.8 4258.7 - 0.1910 
68.2643 63.0 408.5 388.9 4.7768 
70.8242 319.9 069.9 474.9 - 0.9038 
3. 158 518.9 786.6 4528.5 7.9963 
75.1938 4936.0 3 51.3 560.4 5.7337 
 .0960 51.8 357.1 578.3 3.9230 
8.8503 70350.3 197.9 4586.1 12.4412 
0.4778 317.6 9068.6 584.8 1.2064 
81.9953 442.2 0964.6 4574.3 0. 616 
3.4163 4713.5 2882.3 4 54.7 .2662 
4.7520 03122.6 4 18.3 4526.9 6.4905 
6.0117 111661.4 6770.3 491.8 .8120 
87.2033 20322.7 8735.9 450.0 .2136 
8. 336 291 0.0 0713.3 401.9 .6821 
9.4083 31987.5 027 1.0 4347.5 .2068 
90.4324 6980.0 04691.8 14286.9 . 794 
91.4105 6072.5 6702.4 4 20.5 .3931 
2. 463 65260.7 087 4.1 149.0 .0421 
3.2433 45 0.4 110731.9 072 .9 4.7221 
94.1044 183908.1 12755.3 3992.3 4.4290 
4.9324 93360.2 14783.6 3907.7 4.1596 
5.7296 02893.6 16816.3 3819.4 .9113 
6.4983 12 05.2 16853.0 3 27.7 .6 16 
7.2403 2192.3 20893.3 13632.6 .4 86 
7 .9574 31952.4 2936.9 35 4.3 3.2706 
98.6512 41783.0 24983.4 3432.6 3. 860 
9.3231 51681.9 27032.7 326.0 2.H35 
9.9745 61647.0 29084.4 32 0.2 .7521 
0. 066 71 16.2 3 138.4 3109.5 2.6007 
101.2204 81 67.7 3194.5 2996.3 .4584 
01.8170 9 919.7 3 2 2.5 2880.5 2.3244 
02.3972 02130.5 37312.4 2762.3 .1961 
02.9621 12398.6 39 73.8 2641.3 2.3789 
103.5122 722.5 41436.8 12517.6 1.9660 
04.0485 3100.6 43501.3 23 1.9 -1.8592 
04.5715 4 531.7 45567.0 2 3.6 . 579 
05.0819 54014.5 47634.0 
0 .5802 6 547.7 49702.2 
06.0672 75130.1 51711.5 
06.5431· 85760.7 53841.8 
07.0086 96438.4 59 3.1 
07. 64C 407162.1 57985.2 
01. 099 17930.9 60058.3 
08.3465 28743.8 62132.1 
108.7742 43 599.9 4206.7 
1 09 ol93~ 50498.4 1 62 2.1 
09. 046 461438.3 168358.1 
1 .0019 72419.0 170434.8 
110.403b 48 439.7 72512.1 
10.7920 94499.5 174590.0 
111.1734 05597.8 7 666.5 
111.5480 16733.9 1 8147.6 
111.9160 527907.2 1 0827.1 
1 .2778 539116.9 182907.2 
12.6335 50362.6 184987.7 
12.9832 5 1643.4 187068.7 
F ation fr  
gaseous ato s 
/:,.HT• log,o K 
/m l  
-491751.0 --------
93140.4 59.9493 
-494106.1 5 0.6613 
494811.0 42.8099 
94822.6 3 0.5732 
95l88.1 50.4097 
9 854.4 6.2545 
-49 244.8 1 0. 195 
-496571.2 1 4.2900 
96842.1 4.9061 
-497 65.0 .8223 
97246.7 .7502 
97 93.3 7.8699 
-497510.2 9.6341 
97601.8 .6636 
- 97672.1 6.6684 










49 727.6 2.4999 
49 707.9 0.6265 
497688.6 9.2772 
9 670.5 7.6385 
497654.2 6.4991 





- 91630.1 .0704 
97643.5 .2073 
491663.1 6.3908 




497871.1 4.8 09 






- 98532.0 .1680 
-49 666.2 .7433 
-498810.9 .3159 
98966.3 - .0953 
9132.3 -0.4910 
9309.1 -0.6722 
4 496.1 -1.2396 
-49 695.'1 -1.5941 
4 9904.4 -1.9363 
5 0124.5 - .2668 
































































































































TABLE Eli. - Continued. THERMODYNAMIC PROPERTIES













































































































































































































































































































































































































































T, Cp, r o, O  l/mole O  c l/mole 
0 ------ 0 
100 .9564 93.8 
200 6.9574 1389.4 
298.15 .9652 072.6 
300 6.9656 2085.4 
0 1.0129 2783.9 
500 . 211 490.1 
0 .2760 09.7 
700 .4507 45.9 
8GO 7.6246 6 9.8 
9ce .7860 470.4 
1000 7.9305 256.4 
1100 .0571 5.9 
1200 8.1671 8867.3 
1300 8.2623 9688.9 
1400 .3 47 0519.3 
1500 8.4161 11357.4 
1600 8.4783 202.2 
7 0 8.5327 13052.8 
18CO 8.5805 3908.5 
1900 8.6227 14768.7 
2000 . 603 5632.9 
1 0 8.6938 16500.7 
2200 .7238 371.6 
2300 8.7509 8245.3 
4 0 .7155 19121. 7 
2500 . 979 00.4 
2600 .8184 0881.2 
2700 8.8372 21764.0 
8CO .8546 2648.6 
2900 .8706 3534.8 
00 .8856 422.7 
3100 8.8996 5311.9 
200 .9127 6 02.6 
3300 .9250 7094.4 
400 .9366 7987.5 
3500 .9475 881.7 
600 .9579 9 77.0 
3700 .9678 0673.3 
800 8.9773 31570.6 
3900 .9863 2468.7 
4000 8.9950 367.8 
4100 . 033 4267.7 
4200 ~.0113 35168.5 
300 .0190 6 70.0 
4400 9.0265 6972.3 
4500 9.0337 7875.3 
4600 .0407 8779.0 
700 .0475 9683.4 
4800 9.0542 0588.5 
4900 .0 06 1 94.2 
00 .0669 2400.6 
5100 9.0731 43307.6 
200 9.0791 4215.2 
5300 9.0850 5123.4 
400 .0908 46032.2 
55CO 9.0964 46941.6 
600 9.1 20 78 1.5 
5700 9.1075 48762.0 
5800 9. 129 49673.0 
5900 <). 1182 0584.5 
6000 9.1234 51496.6 
BLE III. - ontinued. ERMODYNAMIC OPERTIES 
5)  ( as); olecular eight, .011 
ation f  ed Sr, -(Ff-Hol, r , r f r nce l ments 
col/mole O  l/mole l/mole (/:;.Hflr, loglo Kr 
col/mole 
-------  8488.3 - 7199.7 -------
9.6169 267.9 794.5 867.4 2.8006 
44.4390 98.4 7098.8 26~97 .4 3.,628 
.2178 2005.4 6415.7 6415.7 4.0264 
7.2609 092 .8 6402.8 - 641.3.0 3.9 70 
.2699 <J24.1 5704.4 6316.7 .1 60 
0.8453 932.6 4998.2 6295.0 .2320 
2.1568 7084.4 4278.6 - 6330.2 4.3156 
.2914 358.1 3542.3 64 7.0 .9438 
4.2978 738.5 2788.5 6512.0 1.9114 
5.2053 3214.3 2017.8 635.2 1.1 50 
6.0 33 8776.9 - 1231.8 6769.8 .4566 
6.7952 41-8.8 04 2.3 26912.1 .9234 
7.5011 0134.1 9621.0 27060.8 .4 67 
58.1587 5917.4 8799.4 7215.3 .0966 
. 741 1764.4 7968.9 7375.1 . 688 
.3523 7671.0 7130.8 7539.9 . 831 
9.8975 3633.7 - 6286.0 7 9.0 .2316 
60.4131 9649.5 5435.4 7882.3 . 083 
0.9022 5715.5 - 45 9.7 8059.7 . 085 
1.3673 018 9.2 3719.5 8241.2 .6287 
61.8106 07988.2 2855.3 8426.9 . 657 
2.2339 14190.6 1987.6 8 16.9 .3173 
2.6391 0 34.4 116.7 810.6 . 1815 
3.0275 26 17.9 0 42.9 9008.1 .0567 
63.4004 039.4 '13 6.6 29209.3 .9 14 
3.7591 3 397.5 487.9 9 4.1 .8347 
4.1046 45790.8 7607.1 9622.1 .7354 
4.4378 52218.0 724.3 9833.5 .6429 
4.7 95 58677 .9 839.7 048.1 . 563 
5. 705 65169.5 953.4 0265.8 .4752 
5.3715 71691.7 065.6 0486.7 .3 89 
5.6630 78243.5 176.3 0710.5 b.3270 
5.9458 84824.0 285.7 0937.4 .2591 
6.2203 91432.4 393.8 31167.1 .1948 
6.4869 98067.8 0.7 1399.4 .1339 
6.7461 04729.5 93.5 1634.2 b.0760 
6.9983 416.8 2 .8 1871.5 .0209 
7.2439 18128.9 185.1 32111.2 .9685 
7.4831 24865.3 082.3 - 2 53.4 .9184 
7. 7164 31625.4 980.5 2597.8 .8705 
7.9441 38408.4 879.6 328 4.4 .8246 
8.1663 45214.0 79.5 
8. 833 52041.5 680.2 
8. 955 58890.5 581.7 
8.8029 65760.5 484.0 
9.0058 72650.9 387.0 
9.2045 79 61.5 0290.7 
9.3990 86491.7 195.2 
9.5895 93441.1 2100.2 
9.7763 409.5 3006.0 
9. 594 07396.3 3912.4 
0.1390 14401.2 4819.4 
0.3152 21424.0 5 27.0 
0.4882 28464.2 635.2 
0.6581 35521.5 7544.0 
0.8250 42595.7 8453.3 
70. 889 49686.4 9 63.2 
1.1501 356793.4 202 3.7 
1.3085 63916.3 184.7 
1. 643 71055.0 2096.3 
1.6176 378209.1 23008.4 
1  
ation  







5 273.2 1 2.2370 
5 279.2 1.0 41 
57596.5 4.1931 
57 98.2 6. 302 




59130.6 9. 573 
59327.7 4.4071 
59512.5 0. 122 
59 86.7 6.4755 
59851.9 3.3563 
6 009.5 0.6513 
6 160.5 8.2830 
6 306.0 6.1922 
60446.8 . 326 
60583.8 . 679 







6 612.5 . 715 
61739.2 .0 51 
61866.5 .3105 
61994.6 1.6 25 
6 123.8 1.0367 
262 54.2 0.4591 
262385.9 .9162 
262519.1 .4 50 
62653.8 .9 28 
62790.1 .4671 
6 928.1 .0359 
63067.8 .6271 
- 63209.3 .2391 
 633!i2.5 .8702 
63497.6 .5192 
63644.4 .1847 
63793.1 .8 56 
63943.5 .5608 
64095.6 .2694 
6 249.4 . 905 
64405.0 .7233 
64562.2 .4611 
64721.0 . 12 
64881.4 .9850 









-26 561.5 .0498 
166
TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES













































































































































































































































































































































































































































































































































































T, Cp, r- (j, 
 l/mole OK l/male 
G ------  
1 0 .9806 9 .5 
0 .7331 422.6 
98.15 .8740 238.2 
0 .8942 254.6 
0 .8762 195.0 
0 0. 46 23.4 
0 1.3098 323.1 
0 1.8456 481.7 
0 2. 929 689.3 
0 2.6670 937.9 
1 00 2.9804 0220.7 
1100 3.2438 1532.3 
2 0 13.4660 2 68.1 
3 0 3.6 45 4'224.4 
4 0 3.8154 598.1 
500 3.9536 6986.7 
600 14.0732 8388.2 
7 0 4.1773 9800.8 
8 0 4.2686 1 23.2 
9 0 4.3491 2654.2 
00 4.4206 4092.7 
100 4.4844 538.0 
200 4.5418 6 89.4 
300 4.5937 8 46.2 
400 4.6409 908.0 
500 14.6840 1374.3 
600 14.7235 2844.7 
700 4.7600 4318.9 
800 14.7938 5796.6 
900 4.8253 7277.5 
0 4.8547 8761.5 
100 4. 823 0248.4 
2 0 4.9082 1 37.9 
3 0 4.9328 3230.0 
400 4.9560 4724.5 
500 4.9781 6221.2 
600 4. 992 720.1 
7 0 5.0194 9221.0 
800 5.0387 0723.9 
9 0 5.0513 228.7 
00 5.0752 3735.3 
100 5.0925 5243.7 
200 5.1092 6753.8 
300 5.1253 8265.5 
400 5.1411 9778.9 
500 5.1563 1293.7 
600 5. 712 2810.1 
700 5.1857 4328.0 
800 5.1998 5847.2 
900 5.2137 7367.9 
00 5.2 72 890.0 
1 0 5.2405 0413.4 
200 5.2 35 1938.1 
300 5.2662 3 64.0 
4 0 5.2 87 4 91.3 
5 0 5.2911 6519.8 
600 5.3032 8049.5 
? 0 5.3 51 9580.4 
800 5.3269 112.5 
900 5. 384 2645.8 
00 5.3499 4180.2 
BLE II. o tinued. ERMODYNAMIC ROPERTIES 
6) O2 as)l olecular eight, 4.011 
rmation rom a signed 
ST' - f-Ha l , r , reference ele ents 
l/mole OK ol/mole l/ ole (t:.Hflf, o lO f 
l/male 
-------  6290.0 - 3964.1 -------
2.7568 580.2 594.5 3976.8 05.6239 
7. 676 130.9 4867.4 94023 .3 02.9158 
1.0701 2988.3 4051.8 4051.8 9.0895 
1.1250 3082.9 4035.4 4052.1 8.6644 
3.8234 8 34.4 3095.0 4068.9 1.5346 
6.1150 3834.1 9 06 .6 4 90.6 1.2547 
8. 183 9547.8 0966.8 14123.3 4.3995 
9.9032 54 0.5 89808.3 4166.7 9.5009 
1. 51 1522.7 8600.7 4216.8 5.8251 
2.9852 748.8 7352.1 4269.1 2.9 46 
4.3365 4115.8 6069.3 4320.7 0.6750 
5.5864 0612.8 4 57.7 4370.4 8.8006 
6.7486 7230.2 - 3421.9 - 418.9 7 .2378 
7.8341 3 59.9 065.6 467.0 5.9148 
8.8520 0794.7 06 1.9 4 15.6 4.7802 
9.8100 728.3 9 03.3 4 65.2 3.7963 
0.7145 4755.0 901.8 4 6.1 2.9350 
1.5708 018 9.6 6489.2 94668.8 2.1746 
2.3838 09067.7 5066.8 4723.8 1.4983 
3.1575 16345.1 - 3635.8 47 1.8 0.8 29 
3.8954 23698.0 2197.3 4843.2 0.3476 
4.6005 31123.0 0152.0 4908.3 .8539 
5.2 57 8617 .1 9300.6 4977.2 .4048 
5.9 32 46177.3 7843.8 5049.9 . 945 
6. 454 53800.9 6382.0 5126.7 .6180 
7.1439 61485.5 4915.7 5207.6 .2714 
7.7206 69228.9 3445.3 5 92 .4 1.9511 
8.2770 7029.0 19 1.1 5381.3 .6544 
8.8144 84883.7 60 93.4 5 74.2 .3785 
9. 341 92791.3 9012.5 571.2 .1214 
9.8372 0750.0 7528.4 5672.2 . 812 
0.3247 08758.2 6041.6 5 77.2 . 563 
0.7976 16814.4 4552.0 5886.1 . 452 
1.2567 24917.3 3 60.0 5998.8 .2466 
1.7029 3065.3 1 65.5 6115.0 .0 95 
2.1367 41257.4 068.8 6234.6 . 829 
2. 590 4 492.3 8569.9 63 7.5 .7159 
2.9702 57768.9 7069.0 64 3.8 . 577 
3.3710 6086.0 566.1 613.3 .4076 
3.7619 7 442.7 4061.3 9 745.8 .2651 
4.1 34 82 38.1 2554.1 6881.1 .1294 
4. 158 912 1.1 1046.3 
4.8 97' 9740.9 9536.2 
5.2354 08246.8 8024.4 
5.5833 16787.8 6511.1 
5.9238 25363.2 3 96.3 
6.2570 3972.3 3479.9 
6.5835 42614.4 1962.0 
6.9033 512 8.8 0442.7 
7.2.169 5 994.8 8922.1 
7.5244 68731. 9 74 0.0 
7.8261 7499.5 5876.6 
8.1221 86297.0 4351.9 
8.4128 95123.8 2826.0 
8.6983 03979.3 1298.7 
8.9787 12863.2 9770.2 
9.2544 21774.9 8240.5 
9. 253 30714.0 6709.6 
9.7918 39679.8 5177.5 
0.0539 48672.2 3644.2 
0.3118 57690.5 2109.8 
rmation from 
aseous atoms 











8 861.9 8.9785 
8 076.5 9.5821 
















8439.1 . 285 
8471.8 .1056 
8504.1 4. 600 
8536.2 3.0841 
8568.5 2. 710 
8601.3 1.3l't9 
8634.9 0.5101 
86 9.6 .7537 
388705.4 .0399 
388 42.1 .3651 
181.6 .1278 
3 8822.2 .1235 
3 8864.6 . 501 















3 9821.0 .2049 
8 897.5 0.0717 
89975.8 0.3387 
90055.7 0. 965 
90137.2 0.8456 
39 20.2 .0865 
IG7
TABLE III. - Continued. THERMODYNAMIC PROPERTIES












































































































































































































































































































































































































































































































































































T, Cp, 'f- (5, 
 l/ ale o  ol/mole 
0 ------  
O .7359 1.7 
00 1.5 67 824.9 
98.15 3.8C70 078.3 
0 3.8 04 103.8 
0 5.2951 565.8 
00 6.2788 147.4 
GG 6.9887 812.5 
0 7.5209 539.2 
0 7.9287 1312.6 
0 8.2460 3122.0 
1 0 8.4962 4 59.6 
11 0 8.6957 6819.5 
2 0 8.8568 8697.4 
3 0 8.9883 0589.9 
4 0 9.0967 2 94.3 
500 9.1869 408.6 
600 9.2627 6331.2 
7 0 9.3269 8260.8 
800 9.3817 0196.3 
9 0 9.4289 2136.9 
00 9.4 96 4081. 9 
100 9. 051 6 30.6 
200 9.5362 7982.7 
300 9.5635 937.7 
4 0 9.5877 1895.3 
500 9.6092 3855.2 
600 9.6284 5817.1 
7 0 9.6456 7 0.8 
800 9. 610 9746.1 
900 9.6749 1713.0 
0 9.6875 3681.1 
1 0 9.6990 5650.4 
2 0 9.7094 7620.9 
3 0 9.7189 9592.3 
4 0 9. 277 15 4.6 
5 0 9.7357 3537.8 
6 0 9.7430 511.7 
7 0 9.7498 7486.4 
800 9.7561 9461.7 
9 0 9.7619 1437.6 
0 9. 673 3414.0 
1 0 9.7723 5391.0 
2 0 9.7769 7368.5 
3 0 9.7813 9346.4 
400 9.7853 1324.7 
5 0 9.7891 03.5 
6 0 9.7927 5282.5 
700 9.7960 7262.0 
8 0 9.7991 9241.7 
9 0 9.8021 1 21.8 
0 9.8048 3 02.1 
1 0 9.8074 5182.8 
200 9.8099 7163.6 
300 9.8122 9144.7 
4 0 9.8144 0 126.1 
~5 0 9.8165 03107.6 
6CO 19.8185 05089.4 
700 9.8203 0 071.3 
800 9.8221 09053.4 
900 9.8238 1035.7 
000 9.8254 13018.2 
ABLE I. ontinued. HERMODYNAMIC ROPERTIES 
7) OC1  as); olecular eight, 8.925 
ormation rom signed 
ST' -( f-HO
" 
HO T, r f r nce lements 
ol/mole oK ol/mole ol/mole (I:;Hrlf, 
col/male 
loglo f 
------- J ~6378. 3 -'>2896.2 -------
5.8406 72.3 '>'>66.5 3 41.9 13.~98U 
2.7484 0724.8 '>4553.4 3280.1 55.7588 
1.8174 7 41.5 - 3 0.0 3 0.0 6.5880 
7.9029 7267.0 3274.4 3299.6 6.3470 
2.0987 42 3.7 1812.5 3269.1 6.6 24 
5.6238 1 64.5 0230.9 3226.0 0.8239 
8.6578 9382.1 8 65.7 3184.5 6.9480 
1.3184 1 83.1 6839.0 31 9.4 4. 815 
3.6 58 5636.1 45065.7 31 0.2 2.1079 
5.8166 4113.0 3256.3 3095.1 0.4960 
7.7525 2792 .9 1418.7 3072.5 .2 70 
9. 250 1658.0 9558.8 3052.1 .1528 
1.1589 0693.3 76 0.8 3034.7 1.2746 
2.6 37 9885.9 5788.4 30 1.2 .5317 
4.0849 09224.6 3884.0 30 2.1 .8951 
5.4056 18699.8 1%9.6 3007.7 .3435 
6. 64 28 03.1 041.0 3007.9 .8608 
7.8162 38026.7 -2 17.5 3012.9 .4349 
8.9225 47864.2 6182.0 022.8 .0562 
~.9 17 5/809.3 42 1.4 3037.9 . 174 
0. 693 67856.8 296.4 30 8.3 3.4123 
01.9201 18001.6 0347.6 3084.1 3.1362 
02. 282 8239.4 8395.5 31 5.1 . 850 
03.6973 98566.0 6440.5 3 51.2 .6 55 
04.5304 089 7.7 -1 482.9 - 3192 .4 . 450 
05.3305 19471.0 2523.1 3238.6 .2512 
06.0999 30042.7 0561.2 3239.5 .0721 
06.8410 40690.0 8597.5 345.3 .9061 
07.5558 5 4 0.1 632.1 3405.8 .7518 
08.2460 6 200.3 65.3 3471.1 .6 80 
08.9132 730 8.5 697.2 3540.9 .4736 
09.5589 83982.3 27.8 3615.4 .3471 
10.1845 94 9.6 242.6 3694.4 . 295 
10.7912 06018.5 214.0 3 17.8 . 183 
1.3800 1 1 7.2 186.4 3865.3 .0135 
1.9519 328294.0 159.5 53~5".0 .9145 
12.5080 395 7.1 1 3.5 4052.7 .8208 
13.0490 50795.1 108.1 41 2.5 .7320 
13. 758 6 126.4 3083.4 4256.2 .6478 
14.0891 73509.8 5059.3 4 63.8 .5677 
14.5895 8 943.8 7035.8 475.2 J. 915 
15.0776 96427.3 9012.8 
15.5542 01958.9 0 90.2 
16.0196 19537.7 2968.1 
16. 744 3 162.5 4946.5 
116. 190 428 2.3 6925.2 
17.3540 5 546.0 8904.3 
1 .7797 6302.8 0883.7 
18.1965 78 01.6 2863.5 
18.6048 8 941.8 4843.5 
19.0049 01822.3 6823.9 
19.3971 13742.5 804.5 
19.7818 25701.5 0785.4 
20.1591 37698.6 2766.5 
120.5295 49733.1 4 47.8 
20.8931 61804.3 6729.3 
121.2502 73911.5 87 1.1 
121.6009 86054.1 50693.0 
21.9457 98231.5 2675.2 
.2845 10443.0 4657.4 










42058.8 31. 6399 
42071.4 30.0937 
426 5.8 6 .7445 
43193.9 30. 728 
43621.1 05.2513 
43982.6 aT.3684 
- 4289.8 3.9386 







- 4 653.6 6.8254 
45749.1 4.0478 
45831.2 1.5782 
45917 .6 .3681 
45991.9 11.3185 
4 061.4 5.5T80 
3~6126 .8 3.9409 
346189.0 2. 458 
- 46248.7 1.0751 
34 306.5 .8139 
4 362.9 .6494 
46418.4 .5711 
46473.4 .5696 
46528.3 . 311 
46583.4 . 65 
46639.0 .9520 
46695.3 .1 83 
46752.5 . 7:)8 
46810.9 .7953 
46870.6 .1584 
46931.6 . 567 
) 6994.2 .0126 
47058.3 . 520 
47124.1 .0638 
47 91.6 . S01 
47260.9 7.0128 
47332.0 .4536 
47 04.3 .8739 




47796.2 .7 41 













TABLE III.- Continued. THERMODYNAMIC PROPERTIES




















































































































































































































































































































































































































































































































































































































T, Cpo r O·  l/mole o  l/mole 
0 ------  
1 0 . 042 9 .5 
0 .2 69 646.8 
98.15 1.2<;45 657.5 
0 1. 30B 67B.4 
400 3.0r,27 903.0 
S{;O 4.4608 283.7 
00 5.5 60 &784.4 
0 6.3066 376.8 
0 6.9247 039.6 
0 7.4067 1 57.2 
1 0 7.7867 3517.6 
lice 8.08<)9 ~312.0 
2 0 8. 345 7133.6 
300 8.5340 8977.4 
4 0 8.6983 0839.2 
5 C IB.B351 2 16.1 
6 0 18.9500 4605.5 
700 9.0473 6 05.5 
18 0 9.1 03 8 14.5 
1900 9.2016 0331.2 
00 19.2633 254.5 
100 9.3170 4183.6 
200 9.3640 6117.7 
300 9.4054 8056.2 
400 19.4420 .3 998.6 
500 9.4745 1944.5 
600 9.5035 3893.4 
700 9.5294 5845.1 
2800 9. 528 799.2 
900 9.5739 9755.5 
00 9.5 29 1713.9 
HOO 9.6102 3674.1 
200 9.6260 5635.9 
33 0 9.6 04 7599.2 
3400 9.6536 9563.9 
5 0 9. 657 1529.9 
600 9.6768 3497.0 
7 0 9.6871 5465.2 
8 0 9.6965 7 34.4 
C' 9.7053 9 04.5 
00 9.7135 1375.5 
1 0 9.7210 347.2 
200 9.7280 5319.7 
300 9.7346 7 92.8 
4 0 9.7407 9266.6 
500 9.7465 1240.9 
600 9.7518 3215.8 
7 0 9.7568 5 91.3 
800 9.7 16 7167.2 
900 9.7660 9143.6 
0 9.7702 120.4 
CO 9.7741 3097.6 
200 9. 779 5075.2 
300 9.7814 7053.2 
4 0 9.7847 9031.5 
5 0 9. 78 10 0.1 
6 0 9.7908 02 89.0 
7 0 9.7936 04968.3 
5800 9.7963 06947.8 
900 9.7 89 08927.5 
& 00 9.8013 1 907.5 
ABLE I. - ontinued. HERMODYNAMIC OPERTIES 
8) OF2 as); olecular eight, 6.011 
rmation from signed 
ST' -IFf-Hal. Hr. r f rence lements 
l/mole O  ol/mole l/mole /::,.Hflf. lo lo f 
ol/male 
-------  ';3057.5 49659.3 -------
1.9183 396.3 62.0 49920.0 25 • .,136 
.7682 906.8 1~ 410.7 50194.5 61.5768 
1. 8529 5784.0 5 400.0 5 400.0 07.5160 
1.9229 5898.5 0379.1 5 403.1 06. B361 
5.4336 270.5 491 4.5 50550.8 9.4324 
8.5089 89 0.7 - 4 773.8 - 50660.0 2.9760 
1. 421 5960.9 46273.1 50745.6 1.9979 
3.6952 3209.8 4680.7 50816.5 4.1523 
5.9147 0692.1 43017.8 150876.7 8.2 56 
7.9371 6386.2 41300.3 50927.7 3.6853 
9.7915 6273.9 39539.9 50971.0 0.0199 
1.5015 4339.7 - 37745.5 51008.3 7.0202 
3.0864 2570.1 35923.9 51042.3 4.5198 
4 • .,621 0953.4 34080.1 151075.0 2.4036 
5.9418 9479.3 - 3221B.2 - 51108.1 0.5894 
7.2367 08138.9 30341.4 151142.7 9.n67 
8.4560 16924.1 28451.9 5 179.2 7.6403 
9.6079 25827.9 26551.9 5 218.4 6.4254 
0.699C 34843.7 .24643.0 51260.7 5.3453 
1.7 53 43965.8 126.3 51306.9 4.3786 
2.7218 53189.1 - 2 803.0 -151357.3 3.5083 
3. 630 62508.7 18873.9 5 412.3 2.7206 
4.5627 71920.3 16939.8 151471.8 2. 043 
5.4244 181420.0 ~ 15001.3 51535.9 1.3499 
6.2511 191 04.0 13058.9 -151604.7 0.7498 
7.0 54 0669.1 113.0 51678.3 0.1975 
7.8098 104 2.1 09164.1 51756.5 .6874 
8.5 64 20230.1 07212.4 51839.4 .2149 
9.2570 30120.5 0 258.3 51927.1 .7758 
9.9435 40 80.7 03301.9 52019.6 .3668 
0.6075 5 108.5 01343.6 52116.9 .9 48 
01.2502 6 201.5 9 83.4 52218.9 .6 72 
01.8730 70357.8 7421.6 5 325.7 .2918 
02.4772 80575.5 Y 458.3 52437.2 .9764 
103.0637 90852.7 3493.5 152553.1 .6794 
03.6336 01187.7 1527.6 152673.5 .3991 
104.1 78 1578.9 9560.4 152798.2 .1342 
04. 270 024.7 7592.2 5 927.5 .9834 
105. 522 3 523.8 5623.1 53061.1 .6456 
105.7639 430 4.7 3653.0 53199.0 .4198 
06. 629 53 76.2 1682.0 53341.1 .2051 
106.7498 64326.9 9710.3 
107.2251 75025.7 37.8 
07.6894 85771.6 5764.7 
108.1431 9 563.3 37 0.9 
108.5868 07399.8 7 816.6 
109. 209 1 280.3 &9841.6 
09.4457 29203.7 7866.2 
09.8617 40169.2 5890.3 
10.2693 51175.8 6 913.9 
10.6686 6 222.8 6 937.1 
1. 602 73309.2 59.9 
1. 442 84 34.5 5 982.3 
1.8210 955 7.9 5 04.3 
12.1907 06798.5 4026.0 
12.5538 18035.8 20 7.4 
12.9104 293 9.0 068.4 
13.2607 40617.6 8089.2 
13.6050 51961.0 6109.7 
13.9434 6 338.4 4130.0 
14.2762 7 749.5 2150.0 
rmation fr  
ous t s 












224.8 1.3 05 
2480.2 1.0948 






























25025.8 . 184 
25096.2 .5790 
25168.4 .0645 
25 42.5 .4266 
25318.3 0.8960 
25396.0 .3451 
25475.5 . 751 





- 25988.8 .0160 
26080.1 .3413 
2617 3. J .6549 
2 267." .9573 
26363.3 .2492 




































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES




















































































































































































































































































































































































































































































































































T  Cp, Hr-Ho, OK col/mole OK ol/mole 
0 ------ 0 
1 0 .2233 9.2 
0 0.3494 718.4 
98.15 2.5233 845.1 
0 2.5589 868.3 
CO 4.1990 210.7 
0 5.3901 693.2 
0 6.2735 278.5 
0 6.9410 940.7 
0 7.4529 0 61.5 
0 7.8505 2427.5 
1 0 8.1634 4 28.8 
llCO 8.4126 6058.1 
2 0 8.6134 7909.7 
3 0 8.7770 9 79.5 
4 0 8.9118 1 64.2 
5 0 9.0239 3561.1 
600 9.1180 5468.4 
700 9.1977 7384.3 
8 0 9.2 56 9307.5 
9 0 9.3240 1237.1 
0 9.3745 3172.1 
1 0 9.4184 5 11.8 
2 0 9.4569 7055.6 
300 9.4907 9 C3.0 
4 0 9.5206 0953.6 
500 9.5472 29 7.0 
600 9.5709 4862.9 
700 19.5922 6821.1 
800 9.6113 8781.3 
900 9.6285 0743.3 
00 9.6441 2706.9 
1 0 9.6582 4672.1 
200 9.6711 638.5 
300 9.6e29 8606.2 
400 9.6~37 0575.1 
S00 9.7C35 2544.9 
600 9.7126 4515.8 
700 9.7210 6487.5 
800 9.7288 8459.9 
900 9.7359 0433.2 
0 9.7426 407.1 
1 0 9.7488 4381.7 
200 9.7 45 6356.9 
300 9.7599 8 32.6 
4 0 9.7649 0308.8 
500 9.7 96 285.5 
600 9.7739 4262.7 
700 9. 780 6240.3 
800 9.7e19 8218.3 
9 0 9.7855 0196.7 
0 9. le89 2175.4 
1 0 9.7922 4154.5 
2 0 9.7~52 6133.8 
300 19.7981 8 13.5 
4 0 9.8C08 l 093.5 
500 .8C33 1020 3.7 
6 0 9.8C58 04054.1 
7 0 .8C81 106034.8 
8 0 9.8103 lC8015.7 
0 .8124 9 6.9 
0 9.8143 1978.2 
TABLE I. - ontinued. HERMODYNAMIC ROP RTIES 
9) OFCI (gas); olecular eight, 2.468 
ormati'an rom s igned 
ST' - Ff-H01, Hr , ref r nce lements 
ol/mole OK ol/mole ol/mole t::.Hrl(, loglo ( 
ol/mole 
------- 0 -104695.1 101255.0 -------
5.3066 731.5 -103896.0 -10 512.7 1 .9781 
1.5928 0600.1 -102976.7 101732.0 08.9536 
6.1472 6876.7 -101850.0 01850.0 lZ. 387 
6.2248 6 99.1 -101826.8 -101851.4 1. 783 
0.0752 3819.4 0484.4 10 910.9 3.3240 
3.3784 0996.0 9001.9 01942.6 2.1865 
6.2663 8481.3 7416.6 01962.2 4.7596 
8.8273 6238.4 5754.4 - 01977.5 9.4538 
1.1244 4238.0 94033.6 ~101990.3 5.4739 
3.2 4C 2456.0 9 2 7.6 02000.7 2.3781 
5. 015 0872.7 - 0466.3 - 02008.7 9.9012 
6.8448 9471.2 8637.0 02015.1 7.8745 
8.455e 82 7.3 6785.4 - 0 021.5 6.1855 
9.9524 7158.6 4915.6 0 029.5 4.7562 
1.349C 06224.4 -8 030.9 - 02040.0 3.5310 
2.6577 15425.4 134.0 d 2053.6 2.4690 
3. 88e 24753.4 79226.7 -102070.8 1.5397 
5. 501 34200.8 7310.9 2091.8 0.7195 
6.1493 43761.3 7 387.6 02116.9 . 903 
7.1926 53428.8 3458.0 - 2146.6 . 377 
8.1851 63198.1 7 523.1 1 2 81.2 .7501 
9. 315 73064.3 69583.4 220.8 .2184 
.0357 83023.0 7639.6 265.3 7.7347 
0.9014 93 70.2 - 5692 .1 - 2314.8 .2 29 
lCl.7315 03 02.1 3741.5 02369.2 . 878 
10 .5290 13415.4 1788.1 -102428.5 6.5148 
03.2961 23706.9 9832.2 102492.6 .1703 
l 4.0351 34073.7 7874.0 102561.5 .8511 
104.748C 4513.0 5913.8 -102635.1 . 546 
05.4365 5022.5 3951.8 1 2713.5 .2782 
06.1022 6 599.6 1988.2 1 2796.7 .0201 
06.7465 76 42.2 ~ 023.1 - 02884.6 . 785 
07.3709 86948.2 8056.6 1 2977.1 . 517 
l 7.9764 9 715.7 6088.9 1 3074.2 . 385 
08.5641 08542.9 4120.0 03175.6 .1376 
09.1351 19428.0 2150.2 03281.4 .9481 
109.6903 30369.4 0179.4 03391.3 .7688 
10.2305 413 5.6 8207.7 03505.6 .5991 
l0.7566 52415.0 6235.2 3624.0 .4381 
1.2691 63516.4 4261.9 3746.5 .2852 
1 1.768~ 74668.4 288.0 - 03873.0 .1398 
12.2565 85869.8 0 13.4 
12.7324 97119.3 83 8.3 
13.1973 08415.9 6362.5 
3.6517 19758.4 4386.3 
14.0959 3 145.9 2409.6 
4.5304 42577.3 0432.4 
14.9557 54051.7 8 54.8 
15.3722 6 568.1 6476.8 
15.7801 7125.8 498.4 
116.1799 8723.9 12519.7 
16.571E 0361.5 0540.6 
16.9561 12038.0 561.3 
17. 332 237 2.5 581.6 
1 .7033 3 504.4 4 01.7 
18.0667 47 2.9 2 21.5 
18.4235 9117.5 41.0 
llB.7741 7C977.5 39.7 
119.1186 82872.1 320.6 
19.4573 948 1.0 301.7 












3 1873.9 47.0220 
382361.4 19.1866 
-382763.0 9.2809 
- 83097.1 4.3372 
83378.0 2.7049 
- 83616.4 .3928 
83820.8 55.7694 
- 83997.5 9.4134 
84151.6 4.0330 
- 84287.2 9.4194 
84407.3 5.4196 
- 84514.5 1.9188 
846 1.1 8.8290 
- 84698.7 26.0819 
- 84778.9 3.6234 
84852.9 1. 4103 
84921.9 9.4076 
- 84986.8 17.5867 
- 85048.3 5.9238 
385107.3 4.3993 
- ·85164.3 12.9965 
85220.0 1.7014 
852 4.7 0.5021 
85329.0 .3883 
385383.2 .3512 
85437.5 . 830 
-3 5492.4 .4772 
3 548.0 .6279 




- 85843.6 .0685 
3 5907.1 . 687 
85972.4 .8996 
- 860 9.3 .3588 
- 861 8.0 - .1556 
3 6178.6 .6457 
86250.9 1. 130 
86325.1 - . 592 
864 1.0 .9857 
-3 6',78.8 - .3936 
386~~8.5 .7843 
-386"39.8 - .1588 
86723.0 .5 81 
86H07.9 .8631 
86H94.5 .1947 
- 86'182.7 - .5135 
8 072.6 -4.8204 
~387164.0 .  160 




87643.9 - . 447 
87744.0 .6840 
17o
TABLE III. - Continued. THERMODYNAMIC PROPERTIES

































































°A change in phase of on

































































































































































































































































































































































T LE I . - Continued. T RMODYNAMIC P PERTIES 
(8 ) S ( as); olecular eight, 6 .0 7 
rmation f om signed rmation fr  
T, Cp, Hr-Ho, ST' -{F-l-HOl, H;, r ference e ments seous toms 
oK col/ ole oK col/ ole l/mole o  c l/mole col/mole {/::,.HTlf, 10910 Kf /::,.Hr, 
l/mole l/mole 
c ------ 0 ------- 0 - '> 112.9 - 2830.6 ------- - 1710.4 
ICC} 1.0772 697.0 46.3712 3 40.7 - 415.9 -.126:'9.8 1 .2710 - 8,10.2 
20(} 8.4763 1466.7 .6 58 8 64.5 3706.2 - 2708.4 0.57J9 - 9437.~ 
2Y8.15 9.9165 2372.9 5 .3231 1 121.7 - 800.0 32800.0 2 .7918 - 098.3 
300 9.9393 239!. 3 5 .3846 1 24.1 2781.6 - 2801.8 .6433 - 0109.3 
°400 10.9576 3439.3 5 .3924 91 .7 )1733.6 - 3 54. 4 .6486 - 0638.0 
500 11.6861 73.2 . 198 '>886.7 -3 599.7 3942.8 1 . 699 - 1061.3 
600 12.2471 5771.0 63.102L 090.2 <9401.9 - 4356.1 .4828 - 1405.1 
700 12.0472 7019.0 .0249 3 49tl.5 8153.9 4721.6 1 .6859 316 8.8 
800 13.0645 07.6 .7451 088.5 6865.2 - 5062.1 .3246 31923.0 
900 13.3665 9629.7 68.3019 842.0 '>543.2 5403.3 .2554 - 2 1"1.9 
1000 13.6164 10919.2 69.7236 5&744.3 4193.7 35743.7 .3917 - :J2280.7 
1100 13.8246 12351.6 71.0314 783.0 2821.3 6082.7 0.6783 32417.3 
1200 13.9994 13743.0 72.2420 947.4 1429.9 - 6420.7 .0182 32532.1 
1300 14.[414 15150.6 3.3 86 28.6 022.3 67,8.6 . 657 3 629. C 
1400 14.2739 571.8 4.4218 B1618.7 le60!.1 - 7097.0 . 23 32710.8 
1500 14.3830 8 04.8 .4104 5 10.8 7168.1 7436.3 . lJ45 32780.2 
1600 14.4779 19447.9 6.3417 2698.8 5725.0 - 3 776. 5 . 921 32839.1 
1700 1I-t.5613 20900.0 77.2H C 10377.4 4272.9 8 17.7 .J873 332889.3 
1800 14.6352 22359.9 .0-64 118141.7 2813.0 8460.3 . 138 32932., 
1900 14.7011 23826.7 78.8495 2,987.3 1346.2 804.6 .'>670 32910.0 
2000 14.7605 25299.9 9.6051 3910.3 n 73.0 391')0.8 .3429 30 3.0 
2100 14.81'13 26778.7 0.3266 41907.2 394.2 94"9.0 .! 83 33032.4 
22CO 14.8635 28262.6 .0169 4 974.6 910.3 9849.2 . 506 30,>9.3 
2300 14.9087 9751.2 .6786 5dl09.6 421. 1 0201.2 . 71 3084.4 
2400 14.9~O5 31244.2 82.3140 1 6309.5 92 8.7 0 5,> .2 . 179 3108.3 
2500 14.9894 32741.2 2.9251 7457[.6 431.7 0911.0 . 695 31.7 
2600 15.0258 >4242.0 3.5138 82893.7 30.9 - 3155.[ 
2700 15.0601 35746.3 84.0815 191273.7 73.4 3119.0 
2800 15.0924 37254.0 4.6298 9709.4 08 .1 3203.6 
2900 15.1231 8764.8 5.1599 08199.0 591.9 :;)3229.3 
0 0 15.1523 0278.5 5.6731 16740.8 105.6 - 3256.3 
3100 15.1 e03 1795.2 6.1704 2, B.l 6 2.3 33284.9 
2LO 5.2071 314.5 6.6528 3974.4 6141.7 3315.2 
3 0 15.2329 4836.6 87.1211 42663.2 63.7 3347.2 
3400 15.25ltl 46361.1 7.5763 51398.2 1 188.2 3381.1 
3500 15.2819 7 88.1 8.0189 60178.1 2715.2 3416.9 
3600 15.3053 49417.5 8.4497 69001.6 4244.6 3454.7 
3700 15.3280 50949.1 0 .8694 7867.6 5776.2 3494.4 
3800 1'>.3502 2483.0 9.2785 8677'>.1 7310.2 - 536.0 
3900 5.3718 4019.2 9.6775 95723.0 18846.3 - 3579.5 
4000 1'>.3930 555'>7.4 0.0669 04710.3 0384.~ 33624.8 
4100 15.4137 7097.7 0. 47"3 1 736.1 Ll924.8 - 33611.9 
4200 5. 341 8640.1 0. 189 2799.4 :2.3461.2 33720.6 
4300 1,.4540 W184.5 1.1824 31899.6 %11.6 33771.0 
4400 15 .'t 137 61730.9 1.,>379 41035.7 26558.0 - 33822.9 
4500 15.4930 63219.3 1.8 58 5 206.9 8106.4 - 338'16. 3 
4600 15.,121 64829.5 2.226, 59412.6 9 56.6 33930.9 
4700 15.5309 66381.7 2 .. 560't 68652.0 1208.8 33986.9 
4800 1,.5495 7935.7 2.887'i 7924.4 2762.8 3 043.9 
4900 15.5678 69491.6 3.2083 87229.3 34318.7 341 2.0 
;000 1?5A60 1049.2 9 3. 5230 9 65.9 5876.4 - 34161.1 
5100 5.6 40 2608.7 93.8318 40:'933.7 31435.9 34221. 0 
5200 15.6218 14170.0 94.1350 41~3 32.1 38991.1 34281.6 
5300 15.63-" 75733.1 94.4328 424'160.5 40560.2 3 342.9 
5400 15.6569 11291.9 4.7253 434218.4 42125.0 - 34404.1 
5500 15.6143 7 864.·5 5 .. 012 I 43705.4 43691.6 - 34467.0 
5600 15. 6S 15 80432.8 95.2953 453220.8 45259.  - 34529.7 
570L\ 1~.1C86 82002.8 95.' 732 462764.3 46829.9 - 34592.7 
5800 15.72S6 R3514.5 95.846,> 4123 5.3 48401.6 - 34655.9 
5900 1 S .. 1425 8,147.9 6.ll5; 481933.4 4 975.0 - 3!t119.2 
6000 15.7592 86723.0 96.3802 491558.2 51550.1 - 34782.5 
°A change in phase of an a signed ref rence element has o curred between this tempe ature and the pr ceding temperature. elting point of 
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TAI3LE III. - Continued. THERMODYNAMIC PROPERTIES

































































OA Lchange in phase of an





























































































































































































































































































































































































































assi(ned reference element has occurred between this temperature and the preceding temperature. Melting point of
T  Cp, HT-HO' 
o  l/mole o  l/mole 
 ------  
1 0 .9566 94.8 
0e .9 08 39 .1 
98.15 .1492 083.1 
0 . 1539 096.3 
 0 . 466 825.9 
0 .7416 585.6 
0 . 892 372.6 
0 .1849 181.7 
0 .3385 08.2 
0 .4629 848.4 
1 0 .5699 700.2 
11 0 . 6n 56 .2 
2 0 .7684 434.0 
3 0 .8724 0316.0 
0 .9841 ll 08.7 
5 0 .1C45 2 13.1 
6 0 .2 32 3029.9 
7 0 .3 86 3960.0 
8 0 .5087 4903.8 
9 0 .6510 5861.8 
0 .7932 6834.0 
1 0 .9328 17820.3 
2 0 0.0677 820.4 
3 0 10.1963 9833.7 
4 0 0.3170 0859.4 
500 0.4287 1896.8 
6 0 0.5308 2944.8 
7 0 0.6229 4002.6 
8 0 0.7046 5069.1 
900 0.7762 6143.2 
0 0.8379 7 24.0 
1 0 10.8901 8310.4 
2 0 0.9 33 9401.7 
3 0 0.9682 0496.8 
4 0 0.9953 1595.1 
5 0 l.0153 2695.6 
6 0 l.0290 3797.9 
700 ll. 369 4901.3 
800 l.0398 6 05.1 
900 l.0 83 7109.1 
0 1. 0329 8 12.7 
1 0 l.0 42 9315.5 
2 0 l.0127 0417.4 
3 0 0.9988 1518.0 
4 0 0.9830 2617.1 
5 0 0.9657 3714.6 
6 0 0.9472 4810.2 
7 0 0.9277 5904.0 
8 0 0.9076 6 95.7 
900 0. 871 8085.5 
00 0.8664 91 73.2 
1 0 0.8457 0258.8 
2 0 0.8251 1342.3 
300 0.8048 2423.8 
4 0 0.7 48 3503.3 
5 0 0.7654 4580.8 
6 0 0.7465 5 56.4 
7 0 0.7281 6730.1 
800 0.7105 7802.0 
9 0 0.6935 872.2 
00 0.6773 940.7 
BLE I. - ontinued. ERMODYNAMIC ROPERTIES 
1) P as); olecular eight, 2.986 
rmation  igned 
ST' -(F-l-HOl, HO T' r ference l ents 
l/mole o  ol/mole ol/mole (b.Hflr, 09  r 
l/mole 
-------  B 4 7.3 5970.8 -------
4.0246 707.6 Ii'> 132. 2 6437.8 80 .. 7885 
8.8498 378.9 5 28.4 6515.2 1i5.7342 
1. 627 320.2 6'>20.4 6520.4 , .6089 
1.7069 3415.8 06,>33.6 6519.4 4.2178 
3.8038 le695.6 7263.2 6 28.9 8.4930 
5.4978 4163.3 e022.9 860'tl:.>.4 - 9'0798 
6.9320 9786.6 809.9 5831.0 2. 189 
8.1788 543.5 B9619.0 5'l1.8 - 8. '586 
9.2822 1417.6 q0 4 .~ 5 34.1 lS.J 32 
0.2 1 7 -1396.1 n 85.8 cl5063.4 2.4HO 
1.1690 3468.9 2137.5 " 104.2 0.3741 
1.9905 9627.4 2 99.,> 499.5 - .6930 
2.7491 5864.9 3871.4 4211.4 .2963 
3.4550 2175.5 4753.3 3921.4 . ll86 
4.ll65 8554.4 5646.1 3631.7 .ll26 
4.7 04 4997.5 6550.4 3 4.4 .2437 
5.3321 1501. 4 7467.3 3061. 6 .4861 
5.8 59 d063.0 8397.3 2784.9 .3198 
6.4 53 04679.8 9341.1 2 15.8 . 295 
6.9532 13 9.4 0299.1 255.1 .7031 
7.4519 18069.8 luI271.3 2 03.2 .2307 
7.9331 24839.2 02257.7 1760.4 0.8047 
8.3983 31655.9 03257.7 15 7.2 0.4185 
8.8487 38518.3 04271.0 1303.3 0.0668 
9.2852 45425.1 05296.7 1088.3 .2546 
9.7087 52374.9 06334.1 0881.7 .5496 
0. 197 59366.4 lU7382.2 
0.5 9 6398.5 08439.9 
0.9068 73469.9 09506.4 
1.2837 80579.5 llOS80.5 
1.6501 8 7 6.2 Ill 61.3 
2.0063 94 09.1 12 47.8 
2.3528 20 1 7 .2 1 839.0 
2.6 98 09379.4 ll 934.2 
3.0176 1 664.8 16032.4 
3.3366 23982.6 17133.0 
 .6472 31331.9 llS235.3 
3.9495 38711.8 19338.6 
4.2438 46121. 5 20442.5 
4.5306 531)60.3 215 6.4 
4.8100 61027.4 2650.0 
5.0823 68522.0 23752.9 
5.3479 76043.6 24854.8 
5.6068 83591.4 2 955.3 
5.8 95 91164.8 270 4.5 
6.1061 93763.1 28 51.9 
6.3470 063 5.8 29247.6 
6.5822 140 2.3 30341.3 
6.812C 21702.1 31433.1 
 .0367 2Y394.5 3 522.8 
7.2565 HIJ9.2 3610.5 
7 .4715 845.7 34 96.1 
7.6819 52603.4 35779.6 
7. 879 60381.9 36861.1 
8.0896 6 1 0.8 137940.6 
8.2874 75 99." 39018.1 
8.4812 8 38.2 4 093.7 
8.6712 91695.8 4 167.4 
8.8576 9572.3 42239.4 
9.0406 07467.2 4 309.5 








'>9675.4 6'). 2'iv I 
59~6).5 1] • 7L 19 
5996?6 Ill.0 48 
60230.6 01.8902 
- 6046'>.1 .jl)9H 
606"/2.1 2.67j2 
60g~6.~ 4. ' 8:, 
618 4.2 38.0271 
161177.8 jl.U 19 
6 319.8 J. 225 
- &14S1.6 ().O162 
61~13.5 <3.3422 
61 d5.5 1.0180 
- 61781.2 9. Ij~S1 
61877.8 7.4,18 
61S156.9  ';. 9714 
6 J 4.? 14.6759 
62079.6 !.l.Sle5 




162198.7 (J.23d I 
62198.3 .596, 
621 2.9 . 058 
&2184.3 . 605 




62143 •. 3 .2620 
62144.9 .9048 
& 152.4 .56J3 
621 6.6 .2534 
62188.3 .9 56 
622 8.1 .6743 
62256.4 .4081 
62303.7 .1 59 
162360.2 .9165 












63907.1 .6 38 
64079.6 .5038 
64258.0 1..3784 
6 441.7 .2 75 
64630.4 .1408 
64823.7 O.028J 
650 1.2 C.0810 
65 22 .6 .186:' 
65427.5 0.2885 
a  c nge i  ase f n signed r ference lement as curred etween t is t mperature nd the receding temperature, elting int f 
, 17.30· . 
172
TABLE III. - Continued. THERMODYNAMIC PROPERTIES
































































OA change in )hose of an
































































































































































































































































































































































































































T BLE I I. - Continued. T RMODYNAMIC OPERTIES 
( )  ( s») olecular weight, .077 
ation f   ation fro  
T, Cp, Hr-Ho , Sr, -(Ff-Ha l , Hr , r ce l nts us at  
o  col/mole OK col/mole col/ ole o  col/ ole col/ ole (l:J.H'flf, 
' ,o Kf l:J.Hr, 
l/mole col/m e 
0 ------ 0 -------  ~ 8.3 5 893.2 ------- 82 0.0 
lCO 6.9565 4.8 42.6705 3572.2 283.1 408.6 - 10.2945 82374.6 
200 (,. Y7 55 1390.9 .4 4S 08.1 979.2 5 634.3 - .727  - 82718.4 
298.15 7.1227 2081.4 50.3020 9 6.1 69.7 5 69.7 - 1.0645 83071.9 
300 7.1270 94.6 , . 460 09.2 5 682.9 69.2 - 0.8176 - 83078.4 
a 400 7.4021 2820.5 52.432'> 1 1 2.5 408.8 5 049.7 - 0. B 78 7 83411.3 
500 7.6911 75.4 . 157 3482.5 6163.7 547.7 - 4. 963 83703.2 
6LO 7.9397 4357.4 55.5407 Y67.1 945.7 095.7 11.1 2 - 83957.0 
700 9.1386 5161.7 .7802 5A4.4 '> 750.0 676.0 .3 0 - 84179.9 
800 8.2944 5983.6 .8775 318.4 571.9 5 26 .7 ~3109 - 84378.7 
900 8.4163 6819.4 58.8618 156.2 9407.7 847.3 .7 5 84558.8 
10:0 8. SIn 6.1 9.7537 087.7 0254.4 1417.7 .471>6 - 84724.3 
110C 8.5899 21.3 0.5688 8104.4 109.6 0981.2 .4592 - 84878.3 
1200 8.6525 9383.5 1.3190 'tl 9.3 1971.9 0538.2 .1>187 850 3.2 
1300 R.7C41 10251.4 62.0137 0366.3 2839.8 089.0 .9138 - 85160.9 
4 0 .7472 124.1 . 603 600.4 3712.4 9634.0 .3 0 185 92.8 
1500 8.7836 12000.7 .2651 2897.0 4589.0 9173.6 0.1 92 - 854 0.2 
1600 8.8149 12880.6 3.833C 52.2 5468.9 8708.7 .6449 - 8 544.1 
1700 8.8420 13763.5 64.3682 5662.5 6351.8 8239.8 . 344 - 85 65.6 
1800 8.8658 4648.9 .8743 2124.9 7237.2 767.0 .3773 - 85785.4 
1900 6.8869 15536.6 .3542 8 36.5 8124.9 290.8 1 81  - 85904.2 
2000 8.9C57 6426.2 5.8106 151 4.9 9014.5 6811.1 .9516 81>022.9 
100 8.9227 17317.6 66.2455 121797.9 906.0 6328.2 .1 39 86 41.9 
2200 8.9382 8210.7 6. 609 284 3.4 0799.0 5842.8 .4120 261.8 
230e 8.9523 19105.2 67.0586 35129.5 1693.6 5354.9 .6 89 86383.1 
2400 8.9654 20001.1 67.4399 141854.6 2589.5 4864.9 .7 75 865 6.0 
2500 8.9776 20898.3 7.8061 48617.0 3486.6 4372.9 .9501 - 86631.1 
2600 8.9890 1796.6 68.1584 5415.3 4384.9 186758.4 
2700 8.9997 22696.1 8.4 .,9 62248.2 5284.4 1 6888.3 
8 0 . 098 3596.5 8.8254 169114.5 6184.9 187020.9 
290C 9.0194 498.0 9.1417 76012.9 7086.3 -187156.3 
30CO 9.0285 25400.4 69.4476 182942.5 7988.7 187294.6 
3100 9.0373 26303.7 69.7438 89902.1 892.0 87435.8 
3200 9.0457 7207.8 0. 309 968 0.9 9796.2 8 579.9 
3300 9.0538 28112.8 0.3093 039 8.0 0701.1 - 87726.9 
3400 9.0617 29018.6 70.5797 109 2.5 1606.9 8 8 6.7 
3500 9.0693 9 5.2 0.8425 18023.7 2513.5 8029.3 
6 0 .0768 0832.5 1.0981 25120.8 3420.8 184.5 
3700 9.0840 1740.5 1.3469 32243.1 4328.8 8342.3 
810 9.0912 32649.3 71.5893 23Y390.0 5237.6 8502.6 
3900 9.0982 3558.7 1.8255 4 560.8 6147.0 8665.2 
4000 9.1051 34468.9 2.0559 53754.9 7057.2 
-1 8830.0 
4100 9.1120 35379.8 2.2809 60971.8 7968.1 -1 8996.8 
4200 9.1188 36291.3 72.5005 68210.9 8 879.1> -189165.6 
300 .1257 7203.5 2.7152 754 1.7 9791.8 89331>.2 
4400 9.1325 38111>.4 2.9250 82753.8 0704.7 -189508.4 
4500 .1394 39030.0 73.1304 90056.6 1618.3 891>82.1 
4600 9.1463 39944.3 73.3313 9 379.7 n 32.6 -189857.2 
4700 9.1533 40859.3 3.5281 04722.7 93447.6 190033.5 
4800 9.1604 41775.0 3.7209 12085.2 4 63.3 190210.9 
4900 9.1677 42691.4 73.9098 19466.7 52 9.7 90389.3 
5000 9.1751 3608.5 74.0951 2 867.0 6196.8 90568.5 
5100 .1827 4526.4 74.2769 34285.6 7114.7 90748.3 
5200 Y. 1906 5445.1 74.4553 41722.3 8033.4 0928.8 
5300 9.1986 46364.5 74.6304 49176.6 98952.8 191109.6 
~400 9.2070 472 4.8 74.8024 356648.2 9873 .1 -191290.8 
5500 9.21::16 48205.9 74.9714 364137.0 1 0794.2 91472.2 
56C0 9.2246 49127.9 75.1376 716 2.4 0 716.2 -1911>53:7 
57CO 9.2338 50050.8 75.3009 379164.4 102639.7 -191835.2 
5800 9.2435 509 4.7 75.4616 386702.5 103563.0 -192016.5 
590C 9.2535 51899.6 5.6197 394256.6 104487.9 
-192197.6 
6 00 '1.2640 5 825.4 75.7753 401826.4 105413.7 
-192378.3 
aA change in phase of an assigned ref·er nce lement has o curred between this temperature and the pr ceding temperature. Melting point of 

































































TABLE III.- Continued. THERMODYNAMIC PROPERTIES

































































OA change in ,hose of an




















14. 6340 20287. I
14. 6845 21753.0
14 . 7287 23223 . 7
14.7677 24698.6
14. 8024 26177.1






































































































































































































































































































































































































T, Cpo !J- O• O  col/mole OK cal/mole 
" 
------ 0 
100 7.4035 703.2 
200 9.4460 1546.1 
298.15 10.8692 2548.6 
300 10.8901 2568.8 
a 400 11.8200 3707.2 
500 12.4862 4924.1 
600 12.9863 6198.9 
700 11.3672 7517.4 
80G 13.6605 8869.4 
900 13 .8888 10247.4 
1000 .0610 11645.6 
1100 14.2133 13060.0 
1200 . 305 487.4 
1300 14.4270 15925.4 
1400 14.5076 17372 .2 
1500 14.5757 18826.5 
1600 14.6340 20287.1 
1700 14.6845 21753.0 
1800 14.7287 23223.7 
1900 14.7677 698.6 
2000 14.8024 26177.1 
2100 14.8337 27659.0 
2200 14.8620 29143.8 
2300 14.8879 30631.3 
2400 14.9117 32121.3 
2500 14.9338 33613.6 
2600 14.9543 35108.0 
2700 14.9736 36604.4 
2800 4. 17 8102.7 
2900 15.0088 39602.7 
3000 5.0251 104.4 
3100 15.0406 42607.7 
3200 5.0554 4112.5 
3300 15.0697 45618.8 
3400 15.0835 7126.4 
3500 5.0968 8635.4 
3600 5.1097 0145.8 
3700 15.1222 51657.4 
3800 15.1344 53170.2 
3900 5. 464 4684.2 
4000 15.1580 561'19.5 
4lCO 5.1694 1715.8 
4200 15.1806 59233.3 
4300 5. 916 0752.0 
4400 5. 024 2 1.7 
4500 15.2131 63792.4 
4600 15.2136 65314.3 
4700 15.2340 66837.1 
4800 15. 42 8361.  
4900 15.2543 69886.0 
5000 15.2644 71411.9 
5100 15.2743 72 93 8.9 
5200 15. 842 7 466.8 
5300 15.2939 75995.7 
5400 15.3036 77525.6 
5500 15. 133 9056.4 
5600 15.3228 0588.2 
5700 15.3323 82121.0 
5800 15.3418 83654.7 
5900 15.3512 5189.3 
6000 15.3605 86724.9 
T BLE I I. - ontinued. T RMODYNAMIC OPERTIES 
(83) 2 ( aS)l olecular eight, .143 
F rmotion f m a signed Sr. -( l- 01• Hr. r ference e ments 
col/mole OK l/male cal/ ale (/::;Hrlf. loglo Kf 
cal/mole 
------- 0 431.4 2 790.0 -------
7.011, 97.9 134.6 ? 14'l.1 - 2.6240 
. 705 08.0 977.4 128.9 - 1. 85 
.8301 1 395.3 98 .0 980.0 -11.7603 
56.8974 500.5 00.1 976.4 - .6342 
.1660 359.2 138.5 671.0 -6 809 
62.8788 515.3 355.5 693.2 .7 31 
.2016 922.0 630.3 877 .2 .8701 
67.2333 545.9 94 .8 171.8 0 935 
.0 83 41>361.2 300.8 523.2 . 377 
. 10 347.5 5678.7 875.5 . 422 
72.1340 0488.4 077 .0 28.2 . 901 
.4819 70.1 491.3 581.4 . 255 
.7238 75181.2 918.7 0934.1 . 76 
.8748 711.9 356.8 285.6 . 64 
76.9470 0 53.6 2803.6 9635.4 . 062 
77.9503 98099.0 4257.9 8983.4 .1072 
78.8929 05941.6 718.4 329.7 .2772 
.7817 13875.8 7184.4 7674.4 .4219 
80.6223 21896.4 8655.1 017.6 .5458 
.4197 2 998.8 0130.0 6359.1 .6 25 
2.1781 38179.0 1608.5 56 8.9 .7447 
2.9 10 46433.2 3090.3 5037.1 . 247 
.5918 54758.1 4575.1 4374.0 .8943 
84.2530 63150.6 6062.7 3709.7 . <;550 
4. 871 71607.8 7552.7 3044.4 . 079 
5.4963 801 7.2 9044.9 2378.1 .0542 
6.0824 8706.3 0539.4 
6.6472 97 43.0 2035.8 
7.1921 06035.1 3534.0 
7.7184 147 0.8 5034.1 
8.227, 23578.2 6 35.8 
8.7205 3 425.7 8039.1 
89.1982 41321.8 9543.9 
9.6617 50264.9 1 50.1 
0. 11 e 59253.7 2557.8 
0.5492 6 2 6.8 4066.8 
0.9747 7 63.1 577.1 
1.3889 86481.4 1088.7 
91.7923 9,640.5 8601.6 
2.1856 04839.5 0115.6 
2.5692 14077 .3 1630.8 
2.9436 23 53.1 3147.2 
3.3093 32665.8 4664.7 
3. 666 42014.6 6183.3 
4.0160 51398.8 703.0 
4.3578 60817.6 9223.8 
4.6923 70270.1 0745.6 
95.0198 379755.8 268.5 
5.3406 89273.9 3792.4 
5.655 C 398823.7 ,317.4 
5.9633 08404.7 6843.3 
6.2657 18016.2 98370.2 
6.5624 27657.6 9 98.2 
96.8536 37328.5 01427.1 
97.1396 470 8.2 02956.9 
97.4205 56756.2 044 7.8 
97.6965 4 6512.1 06019.6 
97.9678 476295.4 107552.3 
98.2345 86105.5 09086.0 
98.4969 4 5942.1 10620.7 
98.7549 505804.7 12156.3 
1  
F rmation f m 
gaseous atoms 
/::;Hf. lag lo K cal/mole 
- 14006.7 --------
- 4872.0 5 9. 061 
- 5 06.4 2 8.3 4 
- 6 02.5 1 9.0 6 
- 76212." 1 7.8501 
76693.9 7.5 60 
 073.1 1 7.2518 
- 372.6 7.0573 
7611.5 7 .6186 
- 7803.9 ./811 
- 1960.8 .3467 
- 7 089.9 6.5956 
78197.2 .0697 
7 287.1 .4631 
- 78 63.2 .5641 
78428.3 . 12 
- 7 84.7 .3234 
- 785 4.3 .7873 
7 578.9 .5493 
- 78619.9 . 596 
78658.7 7. 791 
78 96.5 .1764 
278734.2 .7261 
2 8772.8 l .4076 
278813.0 2.2035 
788 5.5 11.0995 
278~OD. 7 0.0 38 
78949.1 .1460 




- 79248.4 .3625 
79320., . 472 
- 7 396.7 .1691 
79476. B .6248 
79560.8 . 115 





280137.3 . 54& 
80243.1 .1990 
80352.5 -0.1402 
80463.6 0. 641 
80576.6 -0.7737 
80691.5 1. 700 
-28°tl°8.1 -1. 538 
- 80926.0 .6258 













aA change in phase of an assigned r fer nce element has occurred between this temperature and the pr ceding temperature. elting point of 
S, 388.357° K. 
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TABLE III.- Continued. THERMODYNAMIC PROPERTIES


































































































































































































































































































































































































































































































































T, Cp, Hr- o ,  col/male o  col/male 
0 ------ 0 
100 .968D 6.ti 
200 5.0381 5.8 
298.15 ~.21Y4 4 9.0 
300 5.2228 1508.0 
00 5.3699 38.9 
500 .4361 79.8 
600 ~.44~1 24.3 
700 . 238 67.9 
800 5.3895 208.0 
0 .3514 745.6 
1000 5.3141 ,278.9 
1100 .2796 08.6 
1200 5.2485 6334.J 
1300 . 209 & 'j8.4 
1400 . 966 379.2 
1500 .17,2 1891. ti 
1600 .1,64 41 .4 
1700 5.1398 929.2 
1800 ~.1 ;2 '~442.4 
1900 5.1123 ',9,4.3 
LOOO ,. 08 1 4&4.9 
2100 5.0906 lU9 74. , 
2200 .0814 1483.1 
2300 ".0733 19'J0.8 
2400 .06:)') 2497.7 
2500 .0593 3 04.11 
600 .0:;3'; 3509.6 
2700 5.04/9 4014. I 
800 .0 29 4519.2 
2900 .11384 5023.3 
3000 5.0343 15526.9 
3100 .0305 16 30.1 
3200 5.0211 16533.0 
300 .02 J9 17035.6 
3400 5.02u'-) 17537.8 
500 ".0182 8039.8 
600 5.01:'7 18541.5 
700 .01>4 H042.9 
3800 .0112 9544.1 
900 .Don 045.2 
4000 'i.oon 0546.0 
4100 ,. 056 1046.6 
4200 0. 039 1547.1 
300 5.0024 a 47.4 
4400 . Ul0 2547.6 
4500 4.9990 23047.6 
4600 .9'183 3547.5 
4700 4. <j71 Z4047.3 
800 .9960 4546.9 
4900 . 950 5046.> 
5000 . 940 0 45.9 
, 0 4.9930 26045.3 
~200 4.9<)21 6544., 
,300 4. 913 7043.7 
5400 4.9905 27542.8 
500 4.9891 8041.8 
5600 4. 890 28540.7 
700 4.9883 9039.6 
5800 4.9671 29538.4 
5900 4.98ll 037.1 
6000 4.9865 30 35.8 
BLE I I. - ontinued. ERMODYNAMIC OPERTIES 
4) l ( as); olecular eight, 3 .457 
r ation  i ned 
ST' -(Ff-H01, Hr , rence ents 
l/mole o  l/ ale c l/ ole (I:::.Hflf, loglo Kf 
col/mole 
------- 0 74'1.1 8, 8.4 --------
.9 55 898.7 948.5 Z 691.2 0.2278 
1.411') 486.5 8 41.5 833.4 8.8109 
.4S63 264.9 8950.6 9'j0.6 8.4207 
39.4885 10l37.9 Z8960.3 89,2.8 8.2898 
1.013l 4366.3 49({.6 9068.4 3.0075 
.219<) 'j30.1 031.5 9182.4 .8254 
3.2124 803.2 0575.9 9 92.4 .6958 
.050Sl 167.4 1'!.5 9396.7 .1690 
44.712:> 1609.4 60.3 9 94.8 .0199 
5.4051 6 19.0 21 <)7.3 9586.6 4.1234 
'j.961u 688.1 2730.6 9672.6 3.4039 
6.41[') 310.5 3Z60.2 97 3.5 .8136 
46.929) 499BO.9 3786.6 9829.6 2.3204 
7.3489 469,.2 14310.1 901.6 .9 20 
It 1. 734'-J 49.6 830.9 69.9 .5426 
48.0'121 4241.2 >49.5 03;'.() .2 03 
8.4261 9067.3 586&.0 097.1 .9566 
48.7382 3925.1 6380.8 01,6.5 .7145 
9.0315 814.3 6894.1 0213.6 .4 89 
49.30B3 3731.5 7405.9 0268., .3057 
.570<' 8675.5 7916.6 03Zl.4 .1315 
9.8188 3645.0 8426.1 0372.5 .0264 
~O.O554 8638.9 8934.7 0421.9 .1702 
0.28ll 03655.8 9442.4 0469.7 .3017 
0.4 69 08694. ( )Y 4Y.4 0516.1 .4224 
?U. 703~ 113754.8 04~5.7 ) 5&1.0 .5 37 
0.9018 18B".2 096l.3 0604.6 . 365 
, . 92:> 123934.9 146&.3 0647.0 07318 
1.2759 90.,3.4 1970.9 0688.2 .8205 
, .4,2& 4189.9 2 74.9 0728.3 .9031 
Sl.6~36 39 43.8 2978.6 0 67.2 .9804 
1.7886 4514.4 3481.8 0H05.2 .0521 
1.948;- 49701.3 ;984.7 0842.1 .1206 
?2.102<.J 54903.9 'tB7.2 '30 18.0 .184, 
2.2528 60 21.7 't4 89.5 0913.0 .2446 
?2.3983 6~3~4.3 5491.4 0947.0 . 3014 
'2.5396 7 601.3 5993.1 09&0.2 .3 51 
'>Z.677U 75862.1 6 94.6 1012.4 .4 60 
, .8101 81136.5 699',.8 1043.8 .4542 
'2.940B 86 4.2 1496.8 1074.4 .5 00 
, .0 76 91724.6 '1'191.6 '31104.1 .5436 
~ j. 1 ~ 1 j 97037.6 84')8.3 133.1 .5851 
:d.31H 02362.7 8998.8 61.2 .6246 
, .4296 076 9.9 949Y.l 188.5 .6623 
3.5446 13048.6 99'1.3 12 5.1 .6983 
,J.6,70 18408.7 ~04 'J.3 1240.9 .7328 
,)3.7668 23779.9 ~0 ':I. 2 1265.9 .7658 
,,3.8743 29162.U , 498.9 1290. Z .7974 
';13.919') 34554.7 1998.6 tH).7 . 8277 
'>4.082; 39957.8 ,,2498.2 1336.5 .8569 
;'4.1834 45371.1 'j2997.6 31358.6 . 48 
4. 823 50794.4 3496.9 1380.0 .9117 
, .3192 56227.5 3996.2 1400.6 .9376 
't. 74j 61670.2 ~ 495.4 1420.5 .9625 
4.~676 67122.3 4994.5 1439.8 .9865 
>4.6592 72583.7 ~5493.5 1458.3 . 096 
, .7491 78054.1 5992.4 1476.1 .0319 
~4.8374 8 533.4 06491.3 3149 .:~ .0 35 
4.9241 89021.5 j6990.1 1509.7 .0743 
5.0094 94518.2 74 8.8 1 25.5 2.0944 
".0932 0023.3 7987.5 1540.6 2. 139 
r ation f  
ous s 
I:::.Hf, lo lo  

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES






























































































































































































































































































































































































































































































































T, Cp, H'f-HO' 
o  col/ ole O  c l/ ole 
U ------ 0 
100 7.0014 6 6.0 
200 7.5 no 1421.6 
298.1J H. 1116 21113.~ 
300 8.1 H3 2208.5 
40U 8.4.1711 3037.8 
sou d.6251 38111.7 
600 H. 74 31 4760.6 
700 8.8232 56YI. I 
80U 8.8812 6524.5 
900 8.92'>1 7414.11 
1000 8.9615 8309.3 
11 00 8.~914 207.0 
1200 9.0172 10107.5 
1300 '1.0401 1 10.4 
1400 11.0609 1191 s. 4 
1500 -I.OdOO 128?2.5 
1600 1I.09ilO 15751.4 
1700 . 150 4642.0 
180U 9.1:112 54.4 
1900 9.1469 16468.3 
2000 9.1620 17383.7 
2100 Y. 176il 18300.7 
2200 9. 1~ 12 ln19.1 
2300 -1.2054 2013H.II 
2400 9.2194 .1 60.1 
2500 9.2331 21982.H 
2600 Y.2467 2906.8 
2700 .2602 3832.1 
2800 9.2735 4758.8 
2900 '1.2067 2561<6.8 
3000 9.2999 6.1 
3100 9.3129 7546.8 
3200 9.3259 84 8.7 
3300 11.3388 29411.9 
3400 .3517 30346.5 
3500 9.3645 1 82.3 
3600 9.37/3 3 219.4 
3700 '1.3901 .13157.7 
3800 9.4028 340Yl.4 
3900 9.~155 35038.3 
4000 9.4281 ',980.5 
4100 9.4407 36923.9 
4200 .4533 37 8.6 
4300 9.4659 814.6 
4400 -1.4785 39761.8 
4500 '1.4910 40710.3 
4600 9.5036 41660.0 
4700 .5161 42611.0 
4800 9.52A6 43563.2 
4900 9.5411 4516.7 
5000 . 536 5471.5 
5100 .5660 46427.4 
~200 9.5785 47384.7 
5300 9.5910 48343.1 
5400 9.6034 4Y302.9 
5500 9.61~8 50263.8 
5600 9.62H3 51226.0 
5700 '1.6407 52189.5 
5800 ~.6531 53154.2 
5'100 ~.6655 54120.1 
6000 9.6779 ~5087 .3 
BLE I I. - ontinued. T RMODYNAMIC OPERTIES 
(8 ) C12 ( as); olecular eight, 7 .914 
For ation fro  assi d 
ST' -(Ff-H01, HO T, ref nce l ents 
col/ ole O  cal/mole c / ole (/:;Hflf, l glo Kf 
cal/mole 
-
------- 0 2195.~ 0 -------
.  ~ 13 .ld 1~.2 - 97.5 · 0 
~0.15r6 0'l.'1 - 71.'1  0 
S.:S.2t!O'J 1 >6~5. I 0 0 0 
53. ';40 1 157\13.1 ~  0 0 0 
5~.7244 ln 1.Y t1 4.4  0 
.6291 2 1122.8 1 98.:1 0  
~ . 128 '; 767.1 567.1 0  
0.5670 3 J7.H 4~.6 0  
61./491 874.8 31.0 0  
.7117d 9103.1 , 21.4   
.(4 2 ,450.8 15.9   
.5957 1848.3  13. ~ 0  
65.3792 1347.6 914.0 0  
. 01'1 1 922.1 16.'1 0  
66.7726 1'>66.2 11(22.0 0  
67.5984 88275.1 1 629.0 0  
.'1850 5044.6 537 .oJ 0  
68.5371 01871.0 <'448.6 0  
9.0 8') 08751.0 .1360. -I 0  
6'1.5527 115681.8 14274.8 0  
70.0 22 2660.7 5190.2 0  
70.4696 1211685.5 10 (.2 0  
.!l968 6754.0 7025.6 0  
71.3057 3864.2 79 '>.4 0  
71.6978 5 014.6 866.7 0  
72.0744 58203.3 9789.3 0  
2.436iJ ~429.0 0713.3 0  
2.7860 72690.2 1638.6 0  
B.1231 7'19 5.8 L2 65.3 0  
73.448l 8(314.4 3493.3 0  
3.7638 94675.1 422.7 0  
4.068'1 02066.9 5 53.3 0  
4.364d 09488.6 6285.2 0  
4.6520 16939.5 n 18.5 0  
4.930'1 24418.7 8153.0 0  
5. 022 31925.5 9088.8 0  
5.4662 39458.9 3 025.9 0  
75.7233 4 018.5 30964.3 0  
5.973'1 54603.4 31903.9 0  
6.2183 62213.0 .>2844.8 0  
76.4568 69846.8 5 87.0 0  
.6898 /504.2 4 (30. OJ 0  
76.9174 85184.6 ;~675.2 0  
7.1400 92887.5 621.1 0  
77.3578 0612.5 7568.3 0  
77.57011 0B358.9 .;~516.8 0  
77.7797 316126.5 11466.6 0  
7.9842 23914.7 4041l.5 0  
78.1847 31723.2 41369.8 0  
78.3813 39551.6 4 25.3 0  
78.5742 3473119.4 43278.0 0  
78.7635 3 5266.3 4234.0 0  
78.11493 63151.9 45191.2 0  
79.1319 371056.0 46149.7 0 0 
79. 113 378978.2 47109.4 0 0 
79.4876 386918.2 48 70.3 0 0 
19.6610 394875.6 4'1032.6 0 0 
79.8';15 402850.3 4 996.0 0 0 
7 .9993 410841.9 50960.7 0 0 
80.1644 4113850.1 '>1'126.6 0 0 
0.3270 426874.7 52d93.8 0 0 
 
F rmation f m 






- 3'14.5 0.4556 
- 7 66.9 1.6219 
- 7901.3 3 .841.l 
- [905.6 5 .5796 
- 8136.9 .0150 
- 8364.8 1 .650B 
- 8584.8 1 .H16 
- 8793.4 1  •. BBO 
- 989.5 1 .03119 
- 17:1.2 . 467 
- 9345.3 . 0(8 
- 9506.9 . 272 
9659.2 . 408 
9803.2 . 040 
59939.9 . 851 
-60069.9 .4607 
60194.1 .9 31 
60 13.1 . 290 




0843.8 .3 04 






14 6.5 1.8062 
- 1534.5 -1.960l 
- 1610.3 - .1054 
- 1684.1 -2.2412 
1756.0 .3689 





2148.8 3. 001 
6 208.3 -3.0Bl2 
6 266.1 3.1701 
- 2322.4 - .24'12 
2377.0 3.3246 
2430.2 3.3967 
-62481.7 -3.4 56 
62531.8 -3.5316 
-62580.4 -3.5 4'1 
2627.4 3.6 55 













TABLE IIl. - Continued. THERMODYNAMIC PROPERTIES







































































































































































































































































































































































































































































































































































, Cp, HT-HO' O  l/mole OK ol/mole 
 -----  
1 0 .46UO 04.7 
00 .4360 52.3 
98.  0.7216 547.2 
0 0.7398 567.0 
00 1.5122 682.6 
0 2.0337 861.3 
0 2.4388 085.6 
0 12. 759 346.8 
0 3.0619 639.1 
0 3.3044 95 .7 
0 U.5096 1298.7 
11 0 13.68·30 2658.6 
2 0 3.8295 4034.4 
3 0 3.9536 5423.7 
1400 4.0590 6824.5 
5 0 4.1491 8235.0 
6 0 4. 263 9653.9 
17 0 4.2 29 1079.9 
UOO 4.3506 2512.2 
9 0 4.4009 3 49.8 
0 4. 448 5392.1 
2100 4.4835 6 38.6 
2 0 4.5176 d288.7 
300 4.5478 9742.0 
400 4.5747 198.1 
5 0 't.5988 2 56.8 
600 4.620.3 4117.8 
7 0 4.6397 :i 5UO.8 
800 4.6572 7045.7 
9 0 4.6731 8512.2 
0 4.6875 980.3 
1 0 4.7006 1449.7 
2 0 [1,.7126 2920.3 
3 0 4.7235 4392.1 
1400 4.7336 5865.0 
3500 4.7428 7 38.8 
3600 4.7514 813.6 
7 0 4.7592 0289.1 
8 0 4.7665 1765.4 
900 ' •• 7733 3 42.4 
00 4. 795 4720.0 
1 0 4.7854 6198.3 
200 4.7908 1677.1 
3 0 4.7959 9156.4 
400 4.8006 0 36.3 
500 4.8051 2 16.5 
600 4.8092 3597.3 
 TOO 4.8131 5078.4 
800 4.8168 6559.9 
900 4.8202 8041.7 
~ooo 4.823, 9523.9 
1 0 4.8265 1006.4 
2 0 4.8294 2489.2 
, 0 4.8322 3'172.3 
4 0 4.8348 5455.6 
5 0 4.8372 6 39.2 
6 0 4.8395 e423.1 
700 4.8417 907.1 
8 0 4.8438 1391.4 
9 0 4.8458 2875.9 
00 4.8477 4360.6 
BLE II. ontinued. ERMODYNAMIC ROP RTIES 
6) 1CN as); olecular eight, 1.476 
ormation rom o signed 
ST' -(Ff-HO
" 
HO T' f r nce lements 
l/mole O  col/mole col/mole t,.Hfl(  o lo f 
ol/mole 
------  9093.8 1477.9 -------
6.5741 952.7 9798.5 1473.1 6 .7571 
2.3695 921.6 0646.2 1532.3 3.3503 
6.3995 4268.3 1641.0 1641.0 21.9911 
6.465d 4372.7 1 60.9 1643.2 21.8482 
9.6700 0185.4 2776.5 1748.5 6.0764 
.2978 6287.7 3955.1 1829.9 12.6029 
4.5289 2631.8 5179.4 1886.1 10. 822 
6.4724 9183.9 6 40.6 1920.3 -8.6221 
U.1976 5 19.0 732.9 1938.3 .3761 
9.7504 2817.7 9051.6 1945.4 6.4065 
1.1631 9U64.4 0392.5 1945.2 - 5.6308 
2.4591 70 6.4 1752.4 1 39.8 . 962 
3. 561 4353.0 3128.2 1 29.3 .4675 
4.7681 1 74.8 4517.6 1913.9 .0203 
5.8062 9304.1 591U.3 1893.6 .6372 
6. 793 6933.9 7328.9 1 68.7 .3054 
7.6950 04658.1 8 47.7 1839.5 .0153 
8. 595 12471.2 0173.8 1806.6 .7596 
9.3781 20368.4 1 6.0 1769.9 .5326 
0.1554 283 5.4 3043.7 1729.5 .3297 
0.8952 36398.3 486.0 1685.4 .1 74 
1.6009 4523.3 5932.4 1637.9 .9826 
2.2755 52 17.4 7382.5 1587.2 .8331 
2.9215 0977 .5 835.8 1533.6 .6968 
3.5412 69300.8 0 92.0 1477.1 .5720 
4.1361 7684.9 1750.7 1418.1 1.4575 
4.7097 86127.4 3211.6 1356.6 .3520 
tl5.261d 94626.2 4674.7 1 92.7 .2544 
5.7946 03 79.1 6139.5 1226.5 1. 641 
6.3092 1784.5 7 06.1 158.1 .0801 
6.8069 20 40.4 9074.1 1087.4 . 019 
7.2887 29145.3 0543.5 1014.5 .9290 
.7556 37897.7 2014.2 0 39.5 O. 8607 
8.2085 46 96.0 3486.0 0862.3 .7968 
8.6482 5538.9 4958.9 0783.2 .7367 
9.0754 644 5.2 6432.7 0702.3 .6803 
9.4 0<; 73353.6 7907.4 0619.4 0.6271 
9.8952 8 23.0 9382.9 0534.5 .5769 
0.2889 913 2.3 0859.2 0447.8 0. 295 
0.6725 0380.5 2336.2 0359.1 .4847 
1.0466 09466.5 3813.9 0268.6 . 422 
'Il.4116 1 89.5 5 92.1 
1.7680 27748.5 6770.9 
2.1161 36942.8 8250.3 
2.4563 46 71.5 9730.1 
2.7890 5433.8 1210.4 
3.1144 64729.0 2691.1 
3.4329 ·H40 6.5 4172.2 
3.7449 83415.4 5653.7 
4. 504 92805.2 7135.6 
4.3498 0 225.3 8617.8 
4.6 34 1675.0 100.3 
4.9 13 21153.8 01583.1 
5.2138 30661.1 03066.1 
'15.4911 40196.4 04549.5 
5.7633 49759.1 06033.1 
6.0307 59348.9 07516.9 
6.2934 68965.1 090 1.0 
6.5 15 78607.4 10485.3 
6.8053 8275.3 1 69.7 
7.0548 97968.3 13 54.4 
rmotion f om 
eous o s 
t,. r  
l/m l  







824 9.0 10.4452 










- 8 384.1 5. 356 
84467.8 3. 503 
8 544.3 1.0184 
8 614.7 9.2 00 
84680.2 7.5630 
8 741.6 6.0815 
- 84799.6 4.7345 
4855.1 3.5043 
84908.5 2.3764 
849 0.6 1. 386 
85011.7 0.3805 
85062.5 .4931 




853 4.2 . 864 
85380.6 .2 59 
85439.1 .7400 
855 0.0 .2157 




















87 9.6.8 .4872 
2 7856.1 .6842 
288020.6 2.8745 
8190.6 .0 85 
8365.9 .2365 
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TABLE llI. - Continued. THERMODYNAMIC PROPERTIES





























































































































































































































































































































































































































































































































T, Cp, H;-HO'  l/mole OK l/mole 
0 
------  
0 .9610 95.2 
0 1.2006 3 9.6 
98.15 . 682 129.2 
0 1.6167 1 3.4 
0 .0671 931.7 
U . 338 3152.6 
0 .5139 595.6 
0 .6393 453.6 
0 .7300 322.3 
U .1984 1 8.9 
0 0.8518 081.5 
1 0 .8950 968.9 
2 0 .9308 860.2 
3 0 8.9613 0754.9 
" 0 .9880 1652.4 
500 .0116 2 52.4 
6 0 .0330 3 54.6 
100 .0526 4358.9 
800 .0108 5265. I 
9 U .0M9 6 73.1 
00 .1040 7082.7 
100 .1194 7993.8 
200 .1342 8906.5 
300 .1485 9820.7 
400 .1623 01:l6.2 
500 .1758 16~3.1 
600 .1889 2571.3 
100 .2018 34 0.9 
800 .2144 411.7 
900 .2269 5 33.8 
:l 0 .2392 6257.1 
100 .2513 7 81.6 
200 .2633 8101.3 
300 .2752 9034.2 
4 0 .2869 962.3 
500 .2986 .~0891.6 
600 .3102 1822.1 
100 .3211 2153.7 
8 0 . 531 3 86.4 
900 .3445 4620.3 
00 .3559 5.3 
100 .3672 6491.5 
2 0 .3784 7428.7 
300 .3096 8367.1 
4 0 .4008 9306.7 
500 .4119 0241.3 
600 .4230 189.0 
1 0 .4341 2 31.9 
8 0 . 451 3075.9 
900 .4562 4 20.9 
00 .4612 4967.1 
1 0 .4181 5914.4 
2 0 .41191 6862.1 
3 0 .5 01 1812.2 
4 0 .5 10 8762.7 
0500 .5219 9714.4 
6 0 .5328 0661.1 
7 0 .5"31 1620.9 
8 0 . 546 2 75.8 
9 0 .S654 ~35~1.9 
00 .5"163 488.9 
BLE I I. ontinued. ERMODYNAMIC OPERTIES 
7) IF as); olecular eight, 4.457 
ormation rom signed 
ST' -(Ff-HOl, HO T, f r nce lements 
l/mole o  ol/mole l/mole (/::,.Hflf, lo lo f 
l/mole 
-------  15~81.6 3430.1 -------
4. 285 727.7 4886.5 1 430.3 9.6356 
v.1022 420.8 4182.0 3438.7 .9'> 79 
2.0639 93.6 3452.4 3452.4 0. 217 
2.1113 .3490.0 3438.2 13452.7 0. 609 
4.3765 18.9 2649.9 13464.1 .6100 
6.207Z 4351.0 1829.0 B472.8 .1 83 
~1.7436 50.6 10986.0 3480.0 .1566 
9. 660 5892.6 -10128.0 3486.4 .4~~0 
0. 258 1 58.4 9259.3 3492.5 .9286 
1.2582 7933.5 8382.8 B498.5 .5190 
2.1881 4106.6 7500.2 13504.6 . 911 
3.0339 0368.3 612.7 3511.0 .9228 
3.8094 6711.0 5721.4 13517.7 .6990 
4. 255 31 8.2 4026.8 3524.7 .~096 
5.1906 9614.4 - 929.3 3532.1  •. '1472 
5.8"'> 6164.9 029.3 1 ~39.9 .2063 
6. 938 2115.4 121.0 3548.1 .0830 
6.9420 9442.5 22.7 3556.8 .9 41 
7.4600 0 162.8 316.5 3 65.9 . 72 
7.9509 12933.6 91.4 B575.5 I.NO~ 
8.4174 19752.2 501.0 1558S.5 .7124 
8.8620 26616.4 412.2 B596.0 . 417 
9.2866 5523.9 324.9 13606.9 . 1" 
9.6 29 0473.1 239.0 13618.4 I S186 
1 .0826 47462.0 154.6 3650.3 .4 46 
0.4569 54489.1 071.5 13642.7 . 150 
10.8110 61552.9 98?l i.S6'0.6 .3691 
.1640 16il652.0 ( 09.2 13669.0 .3266 
11.4989 7,)7B5.3 8E1 ~O. I 36tl2.8 .2870 
11.8225 82951.4 752.1 3697.2 .2502 
12.1355 90149.4 0615.4 1:l712.0 .2158 
12.4386 9 378.2 16 0.0 3 21.3 .1835 
2.7325 04 36.8 2 25.7 37"3.1 .15:l3 
13.0178 1924.4 3452.6 3759.4 .1248 
3.2948 19240.1 4380.1 13776.2 .0980 
13.5642 26583.1 5310.0 :l793.5 . 127 
3.8263 3952.7 6240.4 3811.3 .0487 
4.0816 41348.2 7172.0 13829.6 .0260 
4. 303 48768.8 8104.8 3 8.4 . 045 
4.5729 56214.0 9038.6 13861.6 .9841 
4.8096 65683.2 913.7 3887.4 .9647 
15.0408 t 175.8 0 09.8 13907.6 .9461 
5.2666 78691.2 1847. I 13928.4 .9285 
5.4815 86228.9 2185.5 13949.6 .9116 
5.1034 93788.5 3725.0 3911.4 .8955 
5.9148 01369.5 4665.1 3993.6 .il8DI 
16. 218 08971.3 5607.4 1401603 .8653 
6.3246 16593.7 6550.3 14039.6 .8511 
6.5233 24236.1 7 94.2 14063.3 .837~ 
16.7182 31 98.2 84 9.3 14081.5 .8244 
6. 093 39579.6 9385.4 14112.2 .8118 
11.0969 41280.0 0332.7 14137.4 .7997 
11.2811 549 8.9 1281.1 14163.1 .7il81 
11.4619 62736. I 5 230.5 14189.3 .7768 
11.6396 70491.2 33 81.1 4216.0 .7660 
7.8142 518263.9 4132.7 4243.2 .7 55 
11.9859 86053.9 35085.5 4270.9 .7 4 
8.1547 93861.0 360 9.3 42 9.1 .7356 
8.3208 016d4.8 6994.2 1452l.8 .7261 
8. 842 09~25.1 7950.2 4351.0 O. (170 

















-62751.> (. 822 
62901.1 . 340 
3042.1 .U15 
3115.5 ."014 
6 302.~ .64Hl 
3423.9 .9 81 
3540.3 .4107 
3652.4 .8991 
- 3760.5 . 41 
3865.1 .03/0 
3966.5 . 694 
-64064.8 . 63 





4603.3 1. 511 
4685.6 . 380 
4166.1 .5122 
















5 8.9 .'1.3302 
5.;153.3 .3 69 
6006.4 ."608 
6058.3 .5221 









6~ II. I ·,.Ol32 
6550.0 4.0642 
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T, Cp, Hr-Ho' 




100 0.8723 8ll.4 
200 12. SOZ3 18d4.M 
2!.itl.l'J 1 ~ .. 2 S]7 3262.0 
300 1~.29B0 3290.3 
400 16.e7:J6 4906." 
50C 17. 79d I 0643.0 
60e 10.l656 ,,454.2 
100 18.7340 1 OJ 10. 't 
800 18.91:145 121 ')7. I 
900 IY. 161 d l'tlO4.Y 
1000 14.2914 100n.'J 
1100 19.3bt1-J 11962. I 
1200 19.46'tu l'l904.9 
13UO 1<).5c3Ll 218::'4. 't 
1400 1~.5702 23809. I 
15UO 19.6U84 2'>768.1 
1600 19.63<J~ 27730.0 
17UO 19.6661 2'J6Y5.9 
1800 14.68dl 31603.7 
1900 19.7068 33633.4 
2000 H.7228 35604.9 
2100 19.7306 37077.9 
2200 19.7406 Y-},)S2.2 
,,300 14.7591 41027.6 
2400 19.7bt13 4::>'>04.0 
~500 19. r164 4:,481. " 
2600 19.7836 47459.2 
2700 1'-).7900 4'l437.9 
,,800 19. 79!j~ 51417.2 
2900 1').8010 53397.0 
3000 19.80'>7 55371.4 
3100 lY.809!/ ,73,8.< 
3200 19.fJl31 ~93:;9.3 
3300 19.8172 61320.9 
3400 19.8204 63302.8 
3500 19.8234 65285.0 
3600 19.8260 67267.4 
3700 19.828, 6')250.2 
3800 19.8308 71233. I 
3900 19.8329 73216-' 
4000 1'1.8349 7, 1'}9. 7 
4100 19.iU67 77183.3 
4200 19.83J4 79167. I 
4300 19.83'}'l 811 ~ 1. 0 
4400 19.H414 831J5.0 
4,00 19.84LU 85119.2 
4600 19.84 f tO 87103.6 
4700 19.11452 89088.0 
4800 1'1. B464 91072.6 
4900 1~.R474 93057.3 
~OOO 19.84U4 9')0' ... 2 .. 1 
5100 19.8494 970;:7.0 
'>200 19.8502 99012.0 
5300 19.8'>11 100997.1 
5400 19.8519 102982.2 
"500 19.H~26 104967.4 
,600 19.85Y1 1069'>2.7 
5700 19.854u 108938.1 
5800 19.804u 110923. " 
:'900 19.8'>52 11<909.0 
6000 19.H,)5tl 114894.0 
T LE I . - C ntinued., T RMODYNAMIC PR PERTIES 
(8 ) Cl 3 (g s); molecular weight, 9 . 57 
F rmation fr m a igned 
ST' -(Ff-HO
" 
Hr , r erence el ents 
col/ ale O  col/mole c l/ ole (/;,Hflr, loglo Kr 
c l/male 
------- 0 'tl:'OOU .. O 31738.8 -------
')(t.4~3() 4 31.0 -'TllKI.6 - "316.5 7 .3 85 
b 1.7161 lO Sd.~ - 11:>.2 - 86,7.2 3 .3177 
67.2833 lL 9d.~ -)fill'I.O - 8738.0 2 .3943 
67.l770 16';23.0 -jM70'!.1 - 8 l3S. 0 2 .2192 
72.0151 0') .0 -l 01l.8 -l 641.9 1 .1670 
1O.889l H lOO.8 -55J:'6.2 -30'>a9.4 9. 439 
19. Id8 3 l') '>8.0 - 3'>40.8 - 460.6 7 1371 
tl .049J 4 123.'l - 1 8,.6 - 1'l.1 5. 1394 
;~'I. 56 7'J 5 457.2 - fJ02.9 -) 171.3 3.6467 
tl .e14b 028.4 -IIB)'.I 8 20.9 . 903 
00.8401 7 812. J -IS·)  L..1 - 7 09.8 1.5688 
JO.684.i 7<)0.5 4017.~ - 719.2 .8179 
1..JZ.374o 944.& - 209j.1 - 7569.9 . 946 
I) 3.9 j 50 100;'>61.1 - 014;.6 - 7422.6 - . 307 
'J,.Jd3b ~ 27. 'J -18190.9 - '1277.4 - . 792 
~u.7351 119334." 16~1l.9 7134.8 - .1664 
'H!.DUla 29072.1 14269.4 - 6994.8 .5039 
9.1931 3b932.4 2104.1 - 68,7.7 1.8006 
IvO.317" 4690H.4 IOno.3 6723.5 -2.0633 
lUl.3d2b 15U994.0 l .6 6592.3 2.2976 
IllZ. )',41 '1183.2 6395.1 3 464.3 2.5077 
lCU.3,)61 17~471.2 4 2.1 6339.4 2.6971 
lU4.27'>1 89851.1 47.8 62U.l -2. 687 
lu5.!'>32 0324.8 72.4 6099.2 3.0249 
1;):'.9')44 10882.; 504.0 5984.0 -3.1676 
iUD.80l:) 21522.6 481.2 35872.0 3.2984 
1U7.5773 32<41.8 ?o9.2 5763.4 3.4188 
luB.3241 4 037.1 !'t ''1 7.9 5658.1 .5300 
109.043'l 5390'>.7 417.2 '>556.l -3.6330 
l 'J.7J{j6 6 845.0 II'I'll.O 54 7.5 3.7285 
110.410U 7~8'j2.6 3l77.4 362.2 -3.8175 
111.0'>9, 86926.3 15358.2 -3SrI0.4 -3.9005 
 it. 6tl8:., 90063.8 7JY'.3 -35 81.9 -3.9781 
lU.2'1!J> 09763.3 9l20.9 35096.B .0508 
11<.8(9) 20'>22.9 <'1302.8 -350 5.1 - . 91 
13.464> 31840.7 LJ2Hj.O 34936.8 -4.1833 
14. 23J 43215.; ,,5267.4 -34861.9 -4.2438 
Il4.5b6L 5 644.8 125U.2 -34790.4 -4.3 10 
l'>.O950 &6128.0 'l2 33.! 34122.l -4.3550 
It5.bl02. 7663.4 1216.3 34 57.6 -4.4061 
110. 1123 89249.6 '11')').7 -34596.4 -4. 546 
lJ&.6021 4 0885.4 35183.3 -34538.6 -4.5007 
117.0dU2 412569.7 7167.1 -3 484.2 -4.,5445 
l.l7.547J 424301.1 l l151. 0 -34433.3 -4.5862 
11e.OO31 436078.7 411l5.0 -34385.8 -4.6260 
118.4490 47901.4 4) 11 'I. 2 -3 341.7 -4.6639 
1111.8852 45'-)768.2. 4:>103.6 -H3UI.0 -4.7001 
19.31H 471678.1 4703d.1 -3426l.8 -4.7348 
1I'l.729d 483630.3 't'F) (2.6 - 4230. I -4. 679 
120.1390 495623.H :> to 51.3 -,4199.7 -4.7997 
LLO.5400 50 657.8 ~ }()/t 2.1 -34112.8 -4.8302 
120.9330 51~nl.5 '>5027 .0 -3 149.4 -4.8595 
121.318, 531844.1 07012.0 -34129.4 -4.8876 
lZ 1. 6'166 5439)5.0 '>8',97. I -34112.9 -4.9147 
U;'>.0677 ~6183.2 6098".2 -34099.8 -4.9407 
U2.43H 5613408.3 62967.4 -34090.1 -4.96S8 
122.7897 580669.4 64S1~2.7 -34083.9 -4.9900 
1<3.1411 5 2966.0 693~.1 -34081.1 -5.0133 
123.4H64 605297.4 6Sn'.5 -)4081.8 -5.0359 
123.8250 617663.1 7 'lO J.O - 34086. 0 - .0576 
1~4.1?9:,. 630062.4 72HH.6 -l4093.5 -5.0787 




lag io K 
21352.2 
--------
-1 25 2. ~ 251.2007 
- 3536.4 116.S631 
-124203.1 7 .3052 
- 42 4.7 71.7435 
-12480'J.4 49.0645 
-125209.0 35.4054 
-125517.7 2 .2734 
- 25763.0 19.7360 
- 25962.1 14.8243 
-12 126.8 10.9985 
- 2 265.0 7.9342 
26382.6 5.4245 
-1264U3.U 3.3313 
- 26511.7 1.5588 
- 26648.8 0.0385 
-126716.8 -1.2798 
- 26177.4 - .4340 
- 26831.5 -3.4'j28 
- 26880.2 -4.3588 
-126924.3 -5.1697 
- 2 964.4 -5.8997 
-127000.9 -6.5605 
- 27034.4 -7.1613 
-127065.2 -7.7100 
- 270'J3.6 -8.2131 





- 27226.4 -lO.~289 
-127243.7 -10.8279 
-1 7260.1 -11.1083 
-127275.5 -11.3716 


























































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES






























































































































































































































































































































































































































































































































T, Cp, Hr -HO' 
oK col/mole OK ol/male 
0 ------ C 
1 0 . 598 95.1 
0 . 274 3>6.5 
98.15 .5432 15.7 
3 0 .5514 129.7 
0 .9464 9C5.4 
5 0 .2345 715.3 
0 8.4363 549.5 
7 0 .5797 4CO.6 
0 .6E5C 264.1 
0 .7C50 136.8 
00 .8277 016.6 
100 .8785 9 2.0 
200 .9208 n92.0 
300 .9568 0685.9 
400 .9882 1583.2 
500 .0 61 2483.4 
6 0 .0412 386.3 
100 .0642 4291.6 
800 .0856 5199.1 
900 .1055 61C8.7 
00 .1244 1 0.2 
100 .1 24 1933.5 
200 .1596 48.1 
300 .1762 97C5.4 
400 .1923 C683.9 
500 .2079 1603.9 
2600 . 32 2 25.4 
700 .2381 3448.5 
800 .2527 4 13.1 
900 .2672 5299.1 
00 .2813 6226.5 
100 .2954 155.3 
2 0 . 3C 92 8085.5 
3 0 .3229 9017.2 
4 0 . 365 950.1 
500 .3500 0 84.4 
6 0 g. 633 1820.1 
100 .3766 2 51.1 
8 0 .3 98 3695.4 
9 0 . C29 635.1 
00 .4160 576.0 
100 . 290 518.3 
4200 . 419 1461.8 
0 . 548 8406.6 
4 0 . 4c 77 352.8 
5 0 . 805 0300.2 
600 . 932 248.8 
1 0 . 060 198.8 
8 0 . 187 315C.0 
0 .5314 1C2.5 
0 . 40 056.3 
100 . 566 011.3 
2 0 .5692 967.6 
3 0 .5818 1925.2 
5 GO .5944 84.0 
5 0 . 069 <;844.1 
6 0 .6195 5( 05.4 
7 0 .6320 1168.0 
0 .6 45 5 131.8 
0 .6570 5 6<;6.9 
0 . 694 5 63.2 
ABLE I. - o tinued. HERMODYNAMIC ROP RTIES 
(89) 10 (gas); olecular eight, 1.457 
ormation from signed Sr, -( f-HOl, Hr , r ference lements 
col/mole oK ol/mole ol/mole (b.Hflr, loglo r 
col/mole 
-------  2 90.8 4224.9 -------~ 
46.3727 942.2 2785.9 4225.3 -5 .2646 
1.2281 849.1 3487.3 4215.9 -25. 7~64 
4.1485 4028.6 420~.5 420c.5 -17.0875 
4.1952 4128.9 4220.5 242CC.5 -16.9780 
6.4241 9664.2 4996.2 4 12.5 12.56~4 
8.2301 25399.7 580c.l 422~.8 -9.9229 
9.7504 1300.8 64C.3 4 52.0 -8.1571 
1.0622 7342.9 7491.5 4274.9 -6.894~ 
.2151 3507.9 8355.0 4296.9 - .9469 
3. 429 97 1.8 9227.6 4317.3 -5.2091 
4.1697 6153.1 0101.4 4336.0 .6184 
5.0136 2612.9 0992.8 4 53.1 - .1341 
5.7880 91 3.5 1882.8 4368.1 - .7314 
6. 035 157 8.6 21 6.1 4382.8 .3900 
7.1684 2452.6 3614.C 4395.6 - 3.0971 
1.1895 9200.8 4574.3 406.9 - .8432 
8.3722 6009.2 5471.1 416.9 2.62C~ 
8.9210 02814.1 6382.4 425.4 .4241 
9.4391 0 192.4 1289.9 432.4 2. 502 
9.9315 1 161.1 38199.5 431.8 - 2.0940 
0.3990 23 17 .9 9 11.0 441.6 - .9 35 
0.8447 30840.2 024.4 443.1 - .8263 
11.2704 31946.1 0 39.5 44.0 . 101 
11.6719 45093.1 185c.3 442.6 - .6051 
2.0688 52281.2 2774.7 439.4 - .5C83 
12. 443 59506.9 3694.7 34.4 .4193 
2. 058 769.5 4 16.3 427.6 1.3312 
3.1541 14067.7 539.3 4 9.1 .2612 
3.4904 81400.0 6463.g 408.8 1.19C6 
3.8153 8765.3 7389.9 439c.9 .1249 
14.1297 96162.7 8311.3 431;3.3 - .0 36 
4.4 43 03591.0 924c.l 4368.1 . 064 
1 .7296 1049.2 0176.4 4351.4 .9521 
5.0163 18536.6 1 e .0 4 33.2 0.9023 
5.2948 26052.2 04C.9 4 13.1 .8549 
'j. 656 3 95.3 2975.3 4 92.8 .8103 
'j.8292 41165.1 91C.9 421C.6 .7682 
6.0860 48760.9 4847.9 4241.3 .7284 
6.3362 56382.1 5786.2 4 22.8 - .6901 
6.5803 64028.0 672 5. <; 4191.3 0.6550 
6. 185 71697. 9 7 66.8 11C.8 .6211 
17.0512 391.5 8609.1 4143.4 0.5890 
7.2185 87108.0 9 52.6 41 5.1 . 583 
7.5008 9 847.0 491.4 4086.C .5292 
7. 184 02608.0 1443.6 4056.1 .5014 
7.9 13 0390.5 2391.0 025.6 . 148 
8.1398 18194.1 3<; .1 3 94.4 . 495 
8.3441 6018.3 289.6 962.6 - .4 52 
8.5443 3862.8 240.9 930.3 - .4020 
8.7407 1 27.1 193.4 8<;1.5 .3198 
8.9334 9610.8 141.1 864.1 .3 85 
9.1225 7513.6 102.2 83C.4 0. 381 
9.3082 5435.2 051:.5 196.2 - .3185 
.4906 7 375.2 0016.0 161.6 0.2996 
19. 699 1 33.2 974.8 726.1 - .2815 
.8460 93 9.0 1 934.9 6<;1.5 - .264C 
8 .0192 1302.3 2896.< 656.0 .2472 
0.1896 5312.8 3 58.8 62G.2 - .2311 
8 .3572 340.2 4822.6 584.2 .2154 
8 .5 22 1384.2 5181.1 541.<; .2C04 








63~94.2 5. 040 
43CO.7 1.9354 
- 4306.1 41.6447 








- 6 11.0 .1 29 
6139.3 5.2673 
- 261.5 .4124 
H318.1 3.7823 
-6 489.9 .1773 
c591.4 .6427 
- 00 .1 2.1661 
- 6801.2 .7402 
6 98.1 . 51 
- 6992.1 . 074 
-67083.4 0.6903 
- 112.3 .4003 
61258.8 0.1342 
-67343.3 -0.1109 
- 1425.9 - . 374 
-67506.7 - .5475 
7 85.9 -0.7427 
- 1663.6 - .9241 
- 1739.9 - .0948 
- 1815.0 - .2541 
1889.1 .4035 
-61962.1 -1.5441 




- 8315.5 - .1378 
E384.5 -2.2386 
- 8453.0 - . 344 
-68521.1 -2.4257 
- 85 8.8 - .5127 
8 56.3 .5957 
- 8723.5 - .6751 
- 8790.5 - .7510 
- E857.3 - .8236 
- 8923.9 - .8933 
8990.3 .9601 
-69056.5 -3.0242 
9122.6 - .0 58 
- 9188.6 - .1451 
9254.3 - . 021 
- 9320.0 -3.2571 
- <;385.4 - .3100 
- 9450.7 -3.3611 
- 515.8 - .4104 
-69580.7 -3.4580 
- %45.4 - .5 40 
9709.8 -3.5485 
- 174.0 - .5916 
180
TABLE llI.- Continued. THERMODYNAMIC PROPERTIES






























































































































































































































































































































































































































































































































































































T, Cp, Hr-Ho, 
oK col/mole OK col/mole 
0 0 
100 8.0818 796.7 
200 8.9889 1647.0 
298.15 10.0341 2580.5 
300 10.0534 2599.1 
400 11.0055 3653.7 
500 11.7376 "792.7 
600 12.2722 5994.6 
700 12.6614 42.3 
800 12.9493 8523.5 
900 13.1672 829.8 
1000 13.3:162 11155.3 
1100 13.4703 12495.9 
1200 13.5792 13848.6 
1300 13.6694 15211.1 
1400 13.7456 16582.0 
1500 13.8109 17959.9 
1600 13.8680 19343.9 
1700 13.9185 20733.3 
1800 13.9637 22127.4 
1900 14.0047 23525.9 
2000 14.0423 24928.3 
2100 14.0711 26334.2 
2200 14.1095 27743.6 
2300 14.1399 29156.1 
2400 14.1687 30571.5 
2500 14.1961 31989.8 
2600 14.2223 3410.7 
2700 14.2475 34834.2 
2800 14.2718 36260.2 
2900 14.2953 37688.5 
3000 14.3182 9119.2 
3100 1".340" 40552.1 
3200 1".3622 1987.3 
3300 14.3835 43424.6 
3400 14.4044 44864.0 
3500 14.4249 46305.4 
3600 14.4451 47748.9 
3700 14.4650 9194.4 
3800 14.4847 50641.9 
3900 14.5041 2091.4 
4000 14.5234 53542.8 
4100 14.5424 54996.0 
4200 14.5613 56451.2 
4300 14.5800 57908.3 
4400 14.5986 59367.2 
4500 14.6170 60828.0 
4600 14.6353 62290.6 
4700. 4.6536 63755.1 
4800 14.6717 65221.3 
4900 14.6897 66689.4 
5000 14.7076 68159.3 
5100 14.7255 69630.9 
5200 14.7433 71104.4 
5300 14.7610 72579.6 
5400 14.7787 74056.6 
5500 14.7963 75535.3 
5600 14.8138 77015.8 
5700. 14.8313 78498.1 
5800. 14.8488 79982.1 
5900 14.8662 81467.9 
"'~ooo 14.8836 82955.3 
T LE III. - C ntinued. T RMODYNAMIC P PERTIES 
(9 ) C1 2 (g s); olecular weight, 6 .457 
F rmotion fr  a  igned Sr, -(Ff-HOl , Hr , r ference e ments 
col/mole O  col/ ole ol/mole (b.Hflf  
col/mole 
loglo Kf 
2 419.5 2 591.0 
51.7296 76.3 2 216.2 346.2 - 8.0669 
57.5869 70.4 2 0 6.5 137.8 - 0. 645 
61.3706 15717.2 2 0 .0 00.0 - 1.4457 
.4327 830.7 2 018.6 2 98.1 - 1.3327 
64.4601 2 1 0.3 2 073.2 2"927.9 - 6.7869 
6.9987 2 706.6 2 21 .2 908.8 4.0644 
69.1885 518.5 4 4.1 2 921.0 .24n 
. 11 2535.5 61. 8 2 9 1.5 0.9522 
72.8215 9733.7 943.0 2 92." - .9 77 
74.3599 7094.0 2"9.3 039." - .2184 
5.7563 4600.9 574.9 090.0 - .6098 
.0339 241.3 915.4 5142.9 - . 109 
8.2108 00".4 268.1 5196.8 .6942 
9.3014 7880.6 630.7 5251.2 - .3408 
.3172 5862.1 01.5 5305.6 - .0 73 
81.2679 3941.9 379.4 5359.2 - .7737 
82.1611 112113.8 763.4 5411.9 6. 425 
83.0034 0372.4 152.8 5463.0 6.3381 
.8002 8713.0 546.9 512.3 .1561 
84.5563 7 31.1 9 5.4 559.4 . 29 
5.2756 5623.0 347.8 5604.1 .8458 
5.9 16 154185.1 8753.8 5 46.0 .7125 
.6172 62814.3 0163.1 5685.0 .5911 
7.2451 71507.6 1 75.6 5721.0 .4801 
7.8475 80 62.5 2991.0 5753.8 .3782 
8.4265 89076.4 409.3 5783.3 5.2843 
8.9837 97947.0 5830.2 5809.6 .1976 
89.5210 06872.4 7253.7 5832.6 5.1172 
0.0396 1 850.6 86 9.7 5852.3 .0425 
0.5408 24879.8 01 8.0 5 68.7 .9729 
1.0258 3958.2 1538.7 5882.0 4. 079 
91.4957 43084.4 2971.7 5892.3 .8"71 
1.9513 52256.9 406.8 5899.5 .7900 
92.3936 61474.2 5844.1 5903.8 .7364 
92.8233 70735.2 7283.5 5905.4 .6860 
3.2411 80038.5 8724.9 5904.4 .6384 
3.6478 89383.0 0168.4- 5900.8 -4.5935 
4.0438 98 67.7 1614.0 5894.8 -4.5510 
94.4298 08191.5 3061.4 5886.5 -4.5107 
94.8063 17653.4 74510.9 5876.1 - .4726 
95.1738 327152.4 5962.3 5863.7 - .4363 
95.5327 36687.8 7415.6 58 9.4 -4.4019 
95.8833 46258.7 8 0.7 58 3.3 -4.3691 
96.2262 5864.2 80.327.8 5815.5 '-4.3378 
96.5616 365503.7 81786.7 5796.1 -4.3080 
96.8899 75176.3 83247.5 5775.2 -4.2795 
97.2113 84881.4 847 0.1 5752.9 -4. 523 
97.5263 394618.3 86174.6 25729.4 -4.2263 
97.8350 404386.5 87640.9 25704.6 -4.2014 
98.1377 4 4 85.1 8910.8.9 256 8.7 -4.1775 
98. 346 424013.8 90578.8 2 651.8 -4.1546 
98.7260 433871.9 92 50.4 25623.8 -4.1327 
9.0122 43758.8 93523.9 255 4.9 -4. 116 
9.2932 453674.1 94 99.1 25 65.2 -4.0913 
9.5692 4 3617.3 96476.1 25534.6 -4.0718 
99.8406 473587.8 97954.8 25503.3 -4.0.530 
100.1073 483585.3 9435.3 25471.2 -4.0349 
100.3697 493609.2 100917.6 25438.5 -4.0175 
100.6278 503659.1 102401.6 25405.1 -4.00.07 
100.8818 51 734.6 103887.4 25371.2 -3.9845 
101.1318 52 835.3 105374.8 25336.7 -3.9688 
Fo ation fr  





- 21685.5 2 5.6248 
- 2449.1 1 2.3253 
- 3063.9 7 .1793 
- 23074." 77 .6230 
- 23585.9 5 .1655 
- 2"008.9 " .0 93 
- 2"36".1 3 .5931 
- 2"667.7 .11"" 
- 2"931.5 2 .2 .... 2 
- 5164.3  .4488 
- 25372.5 "."070 
25560.9 11.9144 
25732.9 9.83"2 
- 25891.5 .0 17 
26038.5 . 592 
- 26175.8 .2"68 
20304.7 . 973 
- 26426.1 .0820 
126541.0 2.1787 
2 650.1 .3698 
- 26753.9 .6411 
- 26853.0 - .0187 
26 47.9 - .6190 
27039.0 .1675 
27126.6 - .6706 
27211.1 -2.1338 
27 92.8 -2.5616 
2 372.0 -2.9580 
-127448.9 - .3263 
- 27523.9 -3.6694 
- 27597.1 -3. 898 
-127668.9 -4.2898 
27739." -4.5711 
127 08.8 -4.8355 





1 8213.0 -6.1396 
-128279.6 -6. 193 
-128346.4 -6.4903 
-128 13.4 -6.6532 
12 480.6 -6.8086 




-1 8822.8 -7.4897 
-128892.7 -7.6094 
-128963.1 -7.7244 
-129 34.0. -7.8350 
-129105.5 -7.9413 
-129177.5 -8.0.437 
-1 9250.0 -8.1424 
-1 9322.9 -8.2375 






TABLE III. - Continued. THERMODYN/LvLIC PROPERTIES































































































































































































































































































































































































































































































































































































T, Cpo Hr -H(5. O  col/mole OK col/ ole 
0 ------ 80~.3 100 8.3894 
200 9.6908 1708.2 
298.15 10.8491 2718.2 
300 10.8683 38.3 
400 I 1.7395 3871.3 
500 12.3289 5076.7 
600 12.7245 6330.7 
700 12.9956 7617.5 
800 13.1867 8927.1 
900 13.3253 10253.1 
1000 13.4286 11591.0 
1100 13.5073 12938.0 
1200 13.5684 42 1.9 
1300 13.6169 15651.3 
1400 13.6558 17015.0 
1500 13.6876 18382.2 
1600 13.7139 19752.3 
1700 13.7358 21124 •. 8 
1800 13.7542 22499.3 
1900 13.7700 23875.6 
2000 13.7834 25253.3 
2100 13.7951 26632.2 
2200 13.8052 8012.2 
2300 13.8141 29393.2 
2400 13.8218 30775.0 
2500 13.8287 32157.5 
2600 13.8349 3540.7 
2700 13.8403 4924.5 
2800 13.8452 36308.8 
2900 13.8496 7693.5 
3000 13.8536 39078.7 
3100 13.8572 40"64.2 
3200 13.8605 41850.1 
3300 13.8635 43236.3 
3400 13.8662 4622.8 
3500 13.8687 46009.5 
3600 13.8710 7396.5 
3700 13.8731 48783.7 
3800 13.8750 50171.1 
3900 13.8768 51558.7 
4000 13.8785 52946.5 
4100 13.8801 54334.4 
4200 13.8815 5722.5 
4300 13.8829 7110.7 
4400 13.8841 58499.1 
4500 13.8853 59887.6 
4600 13.8864 61276.1 
4700 13.8874 62664.8 
4800 13.8884 64053.6 
4900 13.8893 65442.5 
5000 13.8901 66831.5 
5100 13.8909 68220.5 
5200 13.8917 69609.6 
5300 13.8924 70998.8 
5400 13.893 I 72388.1 
5500 13.8937 73777 .5 
5600 13.8943 75166.9 
5700 13.8949 76556.3 
5800 13.8954 7945.8 
5900 13.8959 79335.4 
6000 13.8964 80725.0 
T LE I . - C ntinued. T RMODYNAMIC P PERTIES 
(9 ) C 20 ( as); olecular eight, 86.914 
F rmation fr m a  igned Sr. -{ I-Hal. Hr. r ference e ments 
col/ ole O  cal/mole c l/ ole (t,.Hflf. loglo Kf 
cal/ ole 
------- n 1 381.8 1 612.7 ._----
53.3239 4 28.1 186. I 1 374.2 - 2.8922 
5 .5374 199.3 1 090.0 1 204.6 - 2.8926 
63.6307 1 25 -3 1 100.0 1 0.0 - 6.3623 
6 .6 79 1 371. I 1 120.1 098.6 - 6.2805 
6 .9 15 909.3 1 253.2 1 047.2 - 2. 893 
69.6388 742.7 458.6 033. I I 1.0183 
71.9239 823.7 712.5 040.6 - .7045 
73.9070 17.4 2 99.3 05 .9 - .7653 
5.6 55 597.3 309.0 085.4 - .0601 
77.2171 242.3 634.9  13.9 - .5107 
78.6267 035.7 972.9 143.6 - .0706 
9.9104 963.5 319.8 173.4 .7098 
1.0884 014.2 673.7 202.6 6.4087 
82.1765 91178.2 033. I 230.7 .1 35 
3.1871 46.9 396.8 257.4 .9344 
.1 03 07813.3 3764.0 28 .2 .7443 
5.0146 16271.0 5134. I 304.9 .5 77 
.8467 24814.5 6506.6 325.3 .4306 
.6 23 133438.8 7 81.2 8343.2 .2996 
.3764 42139.6 9257.4 8358.3 .1824 
88.0831 50912.9 0635.1 8370.6 .0768 
88.7558 159755.1 2014.0 8379.8 4.98 11 
.3978 68663.0 394.1 8385.8 .8942 
.0117 7633.7 4 75.0 8388.7 .81"8 
90.5998 186664.5 " 156.8 8388.2 4.7"20 
1.1642 95752.9 7539.4 8384." .6750 
1.7067 04896.6 8922.6 8377.3 -4.6132 
2.2289 14093.5 0306.3 8366.8 . 560 
2.7 23 2 341.7 1690.6 18352.9 .5029 
3.2182 32639.4 3075.3 8 35.7 .4536 
3.6 78 41984.8 460.5 18315.2 .4075 
4.1422 51376.5 5846.1 8291.4 4.3645 
4.5822 60812.8 7231.9 8264.4 4.3243 
5.0087 70292.4 86 8.1 8234.2 4.2865 
5.4226 79814.1 004.6 8200.8 4.2510 
5.8246 89376.6 139 1.4 8164.5 4.2176 
6.2153 98978.7 2778.4 8125.1 4.liJ61 
96.5954 08619.3 41 5.6 80 2.8 4.1564 
6.9654 18297.4 553.0 8037.6 4.1284 
7.3258 28012.0 6940.6 17989.6 -4.10IH 
97.6772 37762.3 8328.3 7938.8 -4.0766 
98.0199 47547.2 9716.3 7885.3 4.0528 
98.3544 57366.0  104.3 78 9.2 4.0301 
98.6811 367217.8 2492.6 770.5 -4.0086 
9. 002 7101.9 3880.9 709.3 -3.9881 
9.3123 87017.6 75269.4 7645.6 3.9686 
9.6175 9 964.2 658.0 7579.5 -3.9500 
.9161 406 40.9 8046.7 7510.9 -3.9322 
0.2085 416947.2 9435.4 7440.0 -3.9153 
100.4949 426982.4 80824.3 17 366.8 -3.8991 
0.7755 437046.0 8 213.3 17291.3 -3.8837 
101.0506 4 137.3 83602.3 17213.6 -3. 689 
101. 203 457255.9 84991.5 17113.6 -3.9547 
101.5849 46(401.2 86380.7 170 1.5 -3.8412 
101.8446 477572.7 8 770.0 1 967.2 -3. 282 
102.0995 487770.0 89159.3 16880.7 -3.8157 
102.3499 4 7992.5 90548.7 167'12.2 -3.8038 
102.5958 508239.8 9 193H. I 16701.6 -3.7923 
102.8375 5185 I 1.5 93327.7 16608.9 -3.7813 
103.0750 528807.1 94 17.2 16514.2 -3. 707 
103.3086 539126.3 96106.8 16417.4 -3.7606 
1  
For ation fr  
gaseous ato s 
t,.HT. loglo K 
ca / ole 
7470.6 --------
- 8187.5 204.2953 
- 839.0 9 .7187 
- 9357.9 61.0812 
- 9366.8 6 .6321 
- 9812.3 42.4981 
- 0199.3 31.5716 
- 0540.5 24.2605 
- 0844.7 .0214 
101118.7 . 808 
01367.9 12.0079 
-101596.7 . 437 
- 0180!!.7 . 232 
- 2006.7 . 361 
102193.0 4.4058 
- 023 9.6 .1776 
-102537.8 . 114 
- 02699.0 I. 1770 
102854.0 0.3513 
- 03003.9 .3 38 




036 5.9 - .  110 
03826.1 -3.5218 
0395".3 -3.9002 
-1 4080.9 -4.2499 
-104206.0 -4.5741 
104330.0 -4.8755 
- 04453.0 - .1 65 
- 04575.3 -5."190 
-104696.9 -5.6649 
-104818.2 -5.8957 
-104939.1 -6. I 127 
-105060.0 - .3173 
105180.9 -6.5103 
-105301.8 - .6928 
05423. I -6.8657 












-1 7054.1 -8.4958 
-107185.3 -8.5876 








-10 408.6 -9.2802 
187.
TABLE III.- Continued. THERMODYNAMIC PROPERTIES






























































































































































































































































































































































































































































































































































































T, Cp, Hr-Ho,  c l/mole O  c l/m l  
0 ------ 0 
100 ~ 06tH 4Y8." 
200 5.4029 1024.4 
~e. 1 'J :>.4367 15~8.0 
300 5.43~1j 568.0 
400 '>.3615 21Ui::1.~ 
~OO .2820 640.3 
600 5.2l1:D 316'.1 
100 S.16';J6 6tl .4 
800 5.1327 41'-J(j.;:" 
900 ".1046 4 7 1.3 
1000 5.0829 20.6 
1100 S. 6':>d 728.0 
1200 5.0521 6233. 'J 
3 0 '>.0411 738.5 
1400 5.0321 1242.1 
5 0 :'.0246 7745.0 
1600 5.0184 tl24 7.1 
170(; 5.0131 748.1 
1800 . 0Ub 49. U 
1900 5.0048 ]7,>0.4 
2000 . 014 02:'0.1 
2100 4.9YH:> 01~0.1 
2200 4.9960 112;'0.4 
300 . 9H 11749.9 
2400 . 918 249.2 
2500 4.9900 12748.3 
2600 4.9!:Hi4 3241.2 
700 4.9870 13146.0 
2800 .9 ,8 14244.0 
2900 4.9846 4/43.1 
00 .98_l6 :>241.5 
3100 4.9826 ,)139.tl 
200 .9818 6238.1 
3300 4.')810 6136.2 
400 4.9501 /2 4.3 
3500 . 7'16 732.3 
600 . no 8230.2 
3100 4.9784 8728.1 
800 .977') ln 5.9 
3900 4.9774 9723.6 
00 .9710 0221.4 
4100 4.9766 20719.0 
4200 .9762 1216.  
4300 4.9758 21714.3 
400 it. 97'.>'J 22211.9 
4'>00 .97'>2 2709.4 
4600 .9749 3206.9 
4100 4.9746 3704.4 
4800 4.9744 24201.tl 
4900 .9 41 4699.2 
5000 4.9739 '>196.6 
5100 .9 37 206'14.0 
5200 4. 'In,> 26191.4 
5300 .'1733 6tl8.1 
'400 .9131 7186.0 
5500 .9IL'J 276b3.3 
'>600 4.972 { 28180.6 
>700 .9726 28677.'1 
'>800 4.9774 29175.1 
;,900 4.9723 29672.4 
00 .9122 01 9.6 
BLE I I. - ontinued. ERMODYNAMIC OPERTIES 
( 2)  as); olecular eight, 9. 0 
ation f  a i ned 
Sr' f HO l , Hr , r rence ents 
col/mole O  l/m l  c l/m le (t,.Hflf. 
col/mole 
loglo Kf 
------- 0 [ 300.2 355.0 --------
J<.116" 713.1 1790.7 lB~06. 2 - 7.8715 
5.1460 125.0 1 324.5 8681.9 - 7.'>782 
.9110 /47.0 8'>8.2 8:'8.2 - 0.8301 
.9~Oo 817.2 %8.2 b61.3 - 0.7448 
1 .,0'>0 6'J3.8 l'J 0fJ.4 016.4 .2967 
0.692/ 106.1 -)940.4 9145.7 5. 120 
41.6498 1824.8 46'.3 254.9 .8135 
2.4504 6030.9 Z0984.6 349.1 .8092 
43.1182 0311.1 49'-J.6 432.0 2.0525 
3." 410 4655./ 2011.4 506.4 .4 16 
4.2111 90~7.1 2520.8 574.2 .9872 
4.7613 3509.4 30 8.2 636.7 .5977 
5.2010 8 07.9 534.0 694.8 0. 721 
5.6054 2548.5 038.7 749.2 . 042 
5.9780 7128.0 542.3 9800.5 . 416 
46.32'>u 743.4 045.2 849.0 . 479 
6.6490 63'12.3 541.3 1?H9~.2 . 289 
6.9537 1012.6 6048.9 939.1 .7 89 
7.2401 51H2.' 6549.9 981.0 . 315 
1.5108 0520.1 7 50.6 021.1 .0593 
/.7674 5284.2 7550.9 0~Y.5 . [745 
8.0114 073.2 8 50.9 0'16.3 .2790 
Itfj.243'J 4886.1 ~-8550.6 0 31.6 .3741 
48.465" 721.6 9 50.1 0165.4 .4612 
8.6184 04578.9  9~49. 4 0197.9 .5411 
.8821 0945/.0 048.5 0 28.9 .6147 
9.071d [4355.1 05 7.4 0258.7 .6827 
').2660 19 12.3 1046.2 028/.3 .7459 
9. 74 24208.1 Jb 4.8 0314.6 .8045 
'1.6223 29161.6 204.3.3 0340.1 .8592 
't9. 7'.J 1 j 34132.3, 2541.7 0365.6 .9104 
49.9'.>47 3911'1.7 3 40.0 0389.4 .9583 
:.iD. 1 L 2') 4 23.1 3538.3 0412.1 .0032 
0.2661 49 42.1 4036.4 0433.6 .0455 
'>0. 14d 54116.2 4'>34.5 0 54.0 .0853 
0. :;92 59224.9 '.i032.4 0473.1 .1229 
0.699;' 64287.9 '>30.4 04Yl.6 .1584 
;'0.83:;9 693 4.6 60 8.2 0508.8 .1920 
0.9086 74 54.9 6526.1 0524.9 . 239 
1.0 19 795 8.3 37023.8 0540.0 .2542 
~1.22H 84674.4 71)21.6 05;,4.0 .2830 
'>1.346d 89802.9 8019.2 0567.0 .3104 
:'1.4667 9 943.6 8516.9 0,,79.0 . 365 
:;1.583" 0096.2 9014.5 0?89.9 .3614 
1.6ge2 05260.3 95l2.0 0599.8 .3852 
1.8100 10435.8 009.6 0608.1 .4079 
, .9194 156 2.2 0'>07.1 0 16.6 .4297 
~2.026' 20819.6 "1004.6 0623.5 .4 05 
52. 311 26027.4 1~JOZ.O 0629.4 .4705 
'> .2331 31245.7 41 'J-.i.4 06 4.3 .4897 
2.3341 36 74.1 42It~6. 8 0638.2 .5081 
'>2.4320 41712.'> 2994.2 0641.1 .5258 
?~2lj2 4 %0.6 3491.6 0643.0 .5428 
2.6240 5 21<1.2 3'l8H.9 0643.9 . 592 
'2.716~ '>748~.3 486.2 0643.8 .5749 
2.tl082 262761.6 4983.5 0642.7 2.5901 
2. 978 68046.'1 4'>4 0.8 0640.7 2.6048 
:J2.<.Jd5d 73341.1 597".1 0637.7 2.6189 
3.072l 278644.0 641S.3 0633.6 2.6325 
3.1573 83 9 ,>.5 'tu j {2. 5 0628.7 2.6457 
3.2408 289275.4 7/t6~.8 0622. ~/ 2.6584 
ation f  
a us at s 
t,. r. 
l/mole 





























































































































































































































T, Cp, HO-Ho T 0' OK col/mole OK col/mole 
a ------ 0 
100 6.9'>87 694.8 
200 7.0970 1395.0 
298.15 7.4B69 2109.7 
300 7.4949 2123.6 
400 7.8941 2893.7 
500 8.1985 3699.1 
600 8."184 4530.6 
700 8.57(18 5380.8 
800 8.6990 6245.0 
900 8.7'123 7119.7 
1000 8.8670 8002.8 
1100 8.9287 8892.7 
1200 8.9811 9788.3 
1300 9.0266 10688.7 
1400 9.066'1 11593.4 
1500 9.1034 12502.0 
1600 9.1368 15414.0 
1700 9.1679 14329.2 
1800 9.1971 15247.5 
1900 9.2248 16168.6 
2000 9.2S12 17092.4 
210  9.2767 18018.8 
2200 9.3013 18947.7 
2300 9.3252 19879. I 
2400 9.3485 20812.8 
2500 9.3713 21748.7 
2600 9.3937 226H7.0 
2700 9.4157 23627.5 
2800 9.4574 24570.1 
2900 9 ... '>89 2'>514.9 
3000 9.41100 26461.9 
3100 9.5010 27411.0 
3200 9.'>218 28362.1 
3300 9.S425 29315.3 
3400 9.5630 30270.6 
3500 9.5834 31227.9 
3600 9.6036 32187.3 
370  '/.6238 33148.6 
3800 9.6438 34112.0 
3900 9.665H 35077.4 
4000 9.6837 36044.8 
4100 9.7036 37014. I 
4200 9.7234 H985.5 
4300 9.7431 3B958.8 
4400 9.7628 3993 ... I 
4500 9.71l2" "0911.4 
4600 9.8020 41890.6 
4700 9.8216 42871.8 
.. 800 9.B"11 43854.9 
4900 9.8606 44840.0 
5000 9.8800 45B27.0 
5100 9.B994 46816.0 
520  9.9188 47806.9 
5300 9.93H2 4B799.7 
S400 9.9576 49794.5 
5S00 9.9769 50791.3 
5600 9.9962 '>1789.9 
S700 10.0155 ~2790.5 
'>800 10.0348 53793.0 
'>900 10.0541 54797.5 
6000 10.0733 55803.8 
TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(93) F2 (gas); molecular weight, 38.00 
Formation from assigned 
ST' -(Ff-HOl, Hr, reference elements 
col/mole OK col/mole col/mole (t:,Hflf, 
col/mole 
loglo Kf 
------- 0 2109.7 0 -------
40.6957 3374.7 -1414.9 0  
45.543"( 7713.8 -714.7 0 0 
48.4460 12134.5 0 0 0 
48.4924 12424.2 13.9 0 0 
50.7051 17388.4 784.0 0 0 
52.50 II 22551.4 1589.4 0 0 
54.0164 ' 27879.3 2420.9   
55.1268 33347.9 3271. I 0 0 
56.4805 38939." 413'>.3 0 0 
57.5107 4"639.9 5010.0 0 0 
S8.4411 50438.3 5893. I 0 0 
59.2892 56325.4 6783.0   
60.0684 62293.8 7678.6 0 0 
60.7891 68337.1 B579.0 0 0 
61.4595 74 .... 9.9 9483.7 0 0 
62.086" 80627.6 10392.3 0 0 
62.6750 86865.9 1130".3   
63.2298 93161.5 12219.5 0 0 
63.75"7 99510.9 13137.8 0 0 
64.2527 105911.5 14058.9 0 0 
64.726S 112360.6 14982. ( 0 0 
6S.178S 1188S6.1 IS909.1   
65.6106 12539.'Y.l 16838.0 0 0 
66.0246 1319l7.6 17769.4 0 0 
66.4220 138600.1 18703.1 0 0 
66.8041 145261.~ 19639.1 0 0 
67.1721 151960.4 20577.3   
67.5270 IS8695.5 21517.8 0 0 
67.8698 165465.4 22460.4 0 0 
68.2014 172269. I 23405.5 0 0 
68.5224 179105.3 245S2.2 0 0 
68.8336 185973.2 2~301.3   
69.1356 192871.7 262S2." 0 0 
69.4289 199800.0 2720S.6 0 0 
69.71"1 2067S7.3 28160.9 0 0 
69.9916 213742.6 29118.2 0 0 
70.2618 220755.3 50077 .6   
70.'>2S2 22 fl9 ... 7 5103H.9 0 0 
70.7821 234860.2 52002.3 0 0 
71.0329 241951.0 32'167.7 0 0 
71.2778 2"9066.5 3393~.1 0 0 
71.5172 2S6206.3 34904.4   
71.7513 263369.8 3~875.8 0 0 
n .9803 2705')6." 56849.1 0 0 
72.20"S U7765.7 37824." 0 0 
72.4241 284997.2 58801.7 0 0 
72.6393 292250.4 39(80.9   
72.B504 299S24.9 40762.1 0 0 
73.0S73 306820.3 41745.2 0 0 
73.2605 314136.2 42"(30.3 0 0 
73."599 321472.3 43717.3 0 0 
73.6S57 328828.1 44706.3   
73.8481 .B6203.3 45697.2 0 0 
74.0372 343597.6 46690.1 0 0 
74.2232 3'>1010.7 4768
'
,.8 0 0 
74.4061 358442. I 411681.6 0 0 
74.5860 36'>891.8 49680.2   
7".7631 373359.3 '>0680.8 0 0 
74.9375 380844.3 51683.3 0 0 
75. 1092 388346.7 52687.8 0 0 









































































TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES






























































































































































































































































































































































































































































































































































































T, Cp, Hr-Ho ,  col/mole o  col/mole 
U ------ 0 
100 4.963l 496.0 
00 .9601 93.b 
298.15 .9601 l 81.3 
300 4.9681 1490.4 
400 .968l 87.3 
500 4.9681 ;>484.1 
600 .96tH 980.9 
700 4.9681 3477.1 
800 .9681 974.5 
900 4.9681 4H.3 
1 00 .968l 4968. 1 
llOO 4.9681 5465.0 
l200 .9 61 961.8 
1300 4.9681 6458.6 
4 0 4.968l 6955.4 
1500 .9681 452.2 
1600 4.9681 7949.0 
noo .9681 45.9 
1800 4.9681 8942.7 
1 0 .9681 439.5 
2000 4.9681 9936.3 
2100 4.9681 0433.1 
2200 4.96Bl 10929.9 
2300 .968l tt 26.7 
2400 4.9681 ll923.6 
500 4.96~1 12420.4 
2600 4.9681 12917.2 
700 .9681 3 l4.0 
2800 4.9681 13910.8 
9 0 .9681 407.6 
3000 .9681 4904.4 
100 .9681 15401.3 
3200 .9681 5898.1 
300 .9681 6394.9 
3400 .9681 6891.7 
3500 4.9681 7388.5 
3600 4.9681 l 85.3 
700 .9681 8382.2 
3800 .9681 879.0 
900 .9681 9375.S 
4000 .9681 9872.6 
100 .9681 0369.4 
4200 .9681 0866.2 
4300 .9681 1 63.0 
400 .9681 1859.9 
4500 4.9681 22356.7 
4600 .9681 28 3.5 
4700 4.9681 233'>0.3 
4800 4.9681 3847.1 
lt900 .9682 4 43.9 
5000 4.9682 24840.7 
~100 .9682 5337.6 
5200 .9682 ,834.4 
5300 1 ... 961::12 6331.2 
5400 .9682 6 28.0 
500 .9682 1324.8 
5600 4.9682 7821.6 
700 4.9682 8318.5 
?BOQ 4.9682 Bl5.3 
~900 4.9682 9312.1 
6000 4.9682 9 08.9 
T BLE II. ontinued. T ERMODYNAMIC OPERTIES 
(94)  ( as)) olecular eight, . 08 
rmation from signed Sr, -( T-Hal, Hr , r f r nce lements 
l/mole o  l/male l/mole (/::,.H lf, 
l/male 
lag io f 
-------  ,661 .5 628.4 --------
l.9650 9.7 , ll13. 3 745.7 - 10.9494 
;>5.4087 088.l 1610.1 1941.2 - 4.3196 
.3924 685.8 2097.7 097.7 35. 106 
;>7.4231 6736.5 2l06.9 100.6 - 5.3752 
Zt).H523 53.7 60~.8 250.1 25.8747 
.9609 496.4 100.6 2397.6 - 0.1578 
D.B667 539.2 , 597.4 2544.4 16.3357 
.6326 65.1 094.2 26' 0.1 13.5982 
.2960 1862.3 ~4591.0 2834.2 tt.5392 
. 812 5121.7 50 7.8 2975.4 .9334 
.4 46 8436.5 584.6 3113.2 .6453 
33.8781 31801.0 081.5 3246.8 .5889 
3 .3104 5210.7 :>6578.3 375.8 .7063 
.7081 8 61.9 075.[ 3499.7 5.9576 
3~.U7bL 42151.3 571.9 3618.5 .3147 
.4190 5 76.3 5 06tl.7 3731.7 .7561 
,.7397 9234.4 8565.5 3839.8 4.2663 
6.0408 2823.6 9062.4 3943.1 3.8332 
6.324b 6 42.0 9559.2 4041.8 . 477 
.5134 088.0 056.0 4135.5 .1 20 
36.8483 3760.2 0552.8 4 24.8 .7905 
7. 901 7457.3 1049.6 4309.7 .5081 
3l.321b 118.0 1546.4 4390.8 2.2511 
7.5426 492l.3 2043.2 467.9 2.0158 
.7541 86.2 2540.1 4541.6 1.8002 
7. ~69 tl2471.U 3036.9 4611.8 .6014 
8. 517 86277 .3 3533.7 4678.7 .4177 
8. 392 0 01.9 4 30.5 4742.6 .2473 
8.5199 3944.9 4527.3 4803.4 .0891 
8.6942 7805.7 5024.1 4861.5 .9415 
8.8627 01683.6 520.9 4916.6 .8035 
9.0256 578.0 6017.8 4968.'1 .6744 
9.1833 09488.5 6514.6 5018.5 . 533 
9.3362 13 14.5 7011.4 5066.1 .4394 
9. 845 17355.6 7508.2 5110.5 0. 321 
9.6285 21311.3 80 5.0 5152.0 .2309 
39.7685 25281.2 8501.8 5 1.9 .1351 
9.9 46 29264.8 8998.7 5229.5 0.0445 
0.0371 3262.0 9495.5 5263.7 .0414 
0.1661 3 72.1 992.3 5297.0 .1227 
0.2 19 41295.1 0489.1 5327.5 '0.2004 
0. 146 45330.4 0985.9 5356.4 .2739 
0.5 43 49377.9 1482.7 :'5382.7 .3445 
0.6512 5 437.2 11 79.5 5407.1 .4115 
0.7654 57508.1 2476.4 5429.0 .4754 
0.8771 61590.2 2973.2 5449.6 .5366 
0.9863 65683.', 3470.0 5467.8 .5951 
1.0931 69787.4 3966.8 5 84.0 .6512 
1.1977 73 01.9 4 3.6 5497.8 .7 50 
1.3002 78026.8 4960.4 509.B .7 65 
1.4005 8216l.9 457.2 520.4 .8 60 
1.4Y89 86306.9 5954.1 528.9 .8536 
1.,954 904 1.6 6450.9 35.6 .8993 
1.690U 94625.9 6947.7 540.2 .9433 
1.7829 98799.6 7 44.5 543.1 .9859 
1.8740 02982.4 7941.3 544.0 .0266 
1.9636 20 174.3 78438.1 543.5 .0661 
2.051> 211315.1 7893:;.0 5 1.4 .1041 
42.137<) 15584.6 79431.8 '>537.5 .1407 
2. 22" 2l9802.6 7 92 8.6 531.6 .1763 
2.3063 24029.1 042,.4 524.4 .2104 
r ation f  




































































TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES
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T, Cp, Hr-Ho,  l/mole  l/mole 
a ------ lJ 
0 ,. 934 08.9 
200 .51tl2 361.7 
298.1'> 6.8918 2023.d 
300 .8938 36.5 
400 6.9753 3 .1 
0 6.9932 3429.7 
600 . 091 129.7 
0 . 36'1 831.9 
800 .0806 37.5 
0 .1422 248.0 
1000 .2197 966.7 
11 0 .3091 93.1 
1200 7.4065 8428.8 
3 0 7.5118 91 74. 6 
1400 .6172 930. 1 
1500 7.720> 106'17.8 
1600 .821~ 475.2 
1700 .9192 262.4 
8 0 .0146 13U58.4 
1900 8.1080 13864.7 
2000 .19:"5 4679.9 
1 0 .2769 105U3.6 
2200 .3544 6335.0 
2300 .4280 17174.4 
400 .4975 Id020.8 
2500 .56,1 874.0 
600 .62g1 9733.8 
2700 .6903 0599.6 
280U .7419 1471.6 
900 .8036 2349. 1 
3000 .8592 3 32.5 
100 .9148 4 21.5 
3200 .9685 5015.'1 
300 .0 22 5914.4 
3400 .0738 6819.3 
500 .1235 729. B 
600 .1692 8643.7 
700 .2149 9562.2 
3800 .2567 0487.3 
900 .3004 1 14.3 
4000 .3421 2347.0 
100 .3 58 3 2.8 
4200 .4276 4224.0 
300 .4713 5168.1 
4400 .5110 6118.6 
4500 9.5528 37070.9 
600 .5 45 38028.2 
700 9.6342 38989.4 
800 .6720 9'>5.4 
900 .7117 0925.1 
; 0 .7495 1897.4 
5100 .78;3 42874.2 
; 0 .8230 3854.4 
5300 . 588 4 38.9 
'>400 .8946 5826.,> 
>500 .9 03 6 18.4 
600 .9661 7813.2 
5700 . 99 810.0 
800 0.0337 9812.4 
900 0.067'> 0817.8 
6000 10.1012 51825.0 
BLE II. - ontinued. ERMODYNAMIC OPERTIES 
5)  as); olecular eight, .016 
ormation rom signed Sr, -( f-HOl , Hr , r f r nce lements 
col/mole o  l/mole l/mole !::.Hflf, lo lo f 
l/mole 
-------  20ZT;" 0 -----
4. 3d 11 79.d lLo't.9 0 0 
8.,>ZU 342., b2.1 0 0 H.zun 7280. d  0  
1.2511 39.0 12.7 0  
3.2'>00 0569.2 7.3 0 0 
34.80Bo 3974.7 40').9 0  
6.0047 7521.1 105.9 0  
7.1677 185.5 80d.l 0  
30.1091 4950.3 513.7 0  
.l8.9463 803.1 24.8 0 0 
9.701:> 27J4.7 94Z.9 0  
0.3950 6741.4 %69.3 0  
41.0349 0813.2 40,>.0 0  
41.6311 945.'l 7150.8 0  
.U3:'> 9140.2 906.9 0 0 
2.7221 53385.4 674.0 0  
. 22~ 681.4 {)451.4 0  
.6~9d 2027.4 0238.6 0  
4.1'j4;; 6420.4 1034.6 0 0 
4.5901 0856.5 IH4Z·9 0  
5.009; 5339.0 656.1 0  
,.4109 859.2 l 1• 79. 8 0  
,.7984 421.5 "H 1.2 0  
6.1700 9016.6 150.6 0  
6. 311 3655.1 '>997.0 0  
6.879'> 8324.7 6850.2 0  
7.2173 0303101 1 710.0 0  
7.543l 07 67.0 8 73.8 0  
7.8612 12539.6 9447.8 0  
8.1692 17341.5 032;.3 0  
8.4673 2169.4 1200.7 0  
8.7594 27032.7 2091.7 0  
9.0430 131923.5 2 92 .1 0  
9.3198 36841.0 3890.6 0  
9.5901 41 87.0 479:'.5 0  
9.8544 4 760.5 5706.0 0  
0. 107 51755.0 619.9 0  
; .3631 56781.4 7,38.4 0  
0.6095 61829.0 <8463.5 0  
0.852U 6908.4 9390.5 0  
, .086'> 719 8.9 0 23.2 0  
1.319U 7125.1 1259.0 0  
1.5430 82259.0 200.2 0  
,,1.7661 87425.7 3144.9 0  
'1.904{ 92614.2 4094.B 0  
2.1994 978 6.2 '15047.1 0  
2.4100 03057.8 6004.4 0  
2. 167 0tl309.0 6?65.6 0  
; .8194 13577.1 1' 31.6 0  
3. 201 1 873.4 8' 01.3 0  
; .216d 241 6.8 9 73.6 0  
53.4096 29514.8 0tl50.4 0  
3.6004 348 7.6 1830.6 0  
3.7892 40243.7 2815.1 0  
3.JJ20 456 2.2 3802.7 0  
4.1'>4& '> 1013.2 4794.6 0  
, . 33 7 'b45'.4 5789.4 0  
4.5105 61899.3 6 87.0 0  
'>4.6854 6ri63.1 788.6 0  
4.8'>63 72834.5 8794.0 0  




!::.Hf, log 10 I( 
l/mole 
10,;»6.8 -------
1034')1.'.) 21. 9b8 
- 03882.3  B. 6 39 3 
041')5.0 H.n12 
104201.1 .7 05 
04500.2 1.7 94 
047'/5 .. 2 0.3156 
05088.9 2.6715 
05380.3 7. U63 
05668.4 3.0784 
0 950.9 .8668 
06226.4 .2905 
- 06493.6 1 .1778 
lO67~1.6 3.4126 
06 99.4 .9153 
07237.0 .6295 
07463.4 .5122 
10 6/9.6 .5325 
07886.1 . 65 
- 08083.7 .8953 
108271.1 . 0Y} 
08449.5 .5810 
08619.4 .0162 
0 781.7 . 021 
08935.1 .0317 




09606.8 0 781 




10132.2 . 87 
10220. 'J . 641 
1 304.0 .4617 
10383.7 .270 I 
10458.'1 O.OB91 
10527.5 .0827 














1 HO.3 . 865 
1086.3 .9 17 
lll088.1 .0533 
1086.9 .1322 





TABLE III. - Continued. THERMODYNAMIC PROPERTIES





























































































































































































































































































































































































































































































































































































































































OA change in phase of an assigned reference element hes occurred between this temperature and the preceding temperature. Melting point of
B, 2513 ° K.
186 
BLE I I. - ontinued. T ERMODYNAMIC P OPERTIES 
(9 ) 02 ( as); olecular eight, 4 .828 
rmotion f om signed rmation f om 
T, Cp, Hr- o' Sr, -(Ff-HO
" 
Hr , r f r nce elements gaseous atoms 
o  col/mole OK col/mole col/mole OK c l/mole c l/mole (t,.Hrlr, l glo r t,. r, 
c l/mole c l/mole 
c ------ 0 -------  - 3827e.3 34900.C ------- - 3 82.2 
leC 7.9E40 795.3 47.7873 83.4 - 37483.0 351 3.8 2 4.1438 - 9563.5 
2C C 8.8164 It26.7 .5113 ~C76.8 - 3 651.6 35429.5 6.3332 - 0841.8 
298.15 10.CS39 54.3 5 .273£ 1 521.9 - 35724.0 35724.0 9 .5736 - 1935.1 
30e 10.1180 2513.e 57.3363 627.9 -135705.3 - 35729.6 6. 598 - 41954.2 
4CO 1103657 48.2 e.4209 520.2 - 34630.1 36C38.3 .215C - 42908.6 
5ec 12.4H2 4841.2 63.0783 26698.0 437.2 6334.7 .3348 - 4 730.4 
6ec 13. 4e 22 6135.9 65.4363 33125.9 - 321 2.4 36606.2 .3940 - 442.1 
7ee 14.lf 87 7516.6 67.5631 77.6 - 30761.7 36854.6 0.2198 - 45062.8 
8ec 14.8513 69.5 .5C22 6 2.3 - 29308.8 31083.1 .9345 -4 607.8 
9CO 15.4138 10483.5 71.2848 53672.8 27794.8 31299.7 .1107 - 46089.6 
lCCC 15.8S56 12049.(0 12.9344 C8 4.8 - 26228.7 31507.4 1. 345 - 46517.6 
lice 16.3111 13660.4 74.4694 8255.9 - 24611.9 - 3 110.1 4.1005 - 46899.1 
12ce 16.6716 1531e.0 5.9045 115.4 - 2968.3 37913.e 2.4190 41 42.1 
130C 16.9E51 16993.2 17.25H 83433.8 21285.1 38114.7 0.4857 - 41550.2 
14CC 11.26C3 18705.8 18.5206 1223.1 - 19512.5 - 38315.5 .8258 41828.3 
15(e 11.5C13 0 44.2 B.7l9S 9135.6 17834.2 38515.5 1.3854 - 4 80.3 
16eo 17.7134 22205.1 e.8563 7165.0 116C73.2 38715.0 .1234 - 48309.2 
l1ec 17.9CC7 986.( 1.9359 53 5.0 14 92.3 38914.6 . 081 - 48518.0 
18ce 18.0664 25784.5 82.9639 1 3550.4 112493.8 39115.0 .0153 48708.9 
19ce 18.2136 7598.7 3.9447 1896.2 106B.6 39317 .9 .1258 4 884.0 
2cce 18.3441 29426.7 84.8823 14e 33 7.9 8851.6 39523.2 2. 239 49045.2 
21CO 18.4618 31267.2 5.7E03 871.4 I C 11. 2 39731.7 1.5914 4 194.0 
nce 18.5667 33118.1 86.6416 7492.1 le5159.6 39943.5 1 .9358 49331.7 
23CC 18.6610 34980.2 7.469C 6198.5 3298.2 40159.3 0.3312 49459.7 
a 24CC 18.7459 36850.6 8.265e 174985.5 leI427.8 45729.3 .7572 49579.1 
25ec 18.8225 38129.1 8S.C319 183850.6 9549.3 4 954.9 . 261 4 690.1 
26ee 18.892C 40614.8 89.7715 92791.0 7663.5 46181.7 .7350 4 795.6 
21CO 8.9550 25C1.2 C.4857 018 4.0 5771.1 46410.0 .2196 - 4 894.4 
28CC 19.C124 444C5.7 91.1161 1C881.3 38 2.7 4664C.5 1.8559 49988.0 
29CC 19.C647 46309.6 1.8442 2C038.5 -91968.8 46873.3 1.4610 50071.1 
3CCC 19.1126 8218.5 2.4913 29255.4 9 059.9 147108.8 .0917 50162.2 
3lCO 19.1565 50131.9 3.1187 38536.1 81 6.4 47341.2 .7459 50243.9 
32ce 19.1967 2049.6 3. 276 4 78.6 86228.1 47588.7 .4208 450322.7 
C 19.2338 53971.2 94.318E 57281.0 4307.2 47832.1 . 153 450399.2 
34CC 9.2680 5896.3 4.8935 6 41.8 82382.0 4 080.5 .8271 -450473.6 
35CO 19.2S96 51824.7 95.4525 16259.2 80453.6 48332.C . 548 4 0546.6 
36CC 19.3288 59156.1 95.9966 85831.8 785 2.2 -14 586.1 .2915 50618.4 
37CC 19.3559 616S0.4 S6.5266 9 458.1 -76588.0 148843.4 .0535 50689.5 
38CO 19.3ElO 3627.2 7.0431 05136.1 -74651.1 491C5.C .8220 45 760.0 
39CC 19.4(44 65566.5 97.546S 14866.3 -72111.8 -149368.6 .6C17 450830.4 
4CCC 19.4262 t75C8.1 8.0384 2 645.6 -70770.3 -149636.1 3924 45 900.9 
41CC 19.4~H 69451.7 98.5184 34473.6 -68826.6 1499C6.3 .1927 450971.8 
42CC 19.4f56 1397.3 8.9872 348.9 - 6881.0 -15eI8C.2 .0C25 451043.4 
43CO 19.4834 73344.8 9.4455 54270.6 64933.5 -150457.0 .8204 5 115.8 
44CC 19.5eoo 5294.0 9.8936 64237.7 -62S84.3 -150737.5 .6466 51189.2 
45CC 9. 157 7244.8 l C.3320 1 249.0 -61C33.6 - 51020.2 .4801 451263.9 
46CO 19.53C3 79191.1 0C.7611 84303.8 -59C81.2 -151306.6 .3204 51340.1 
470C 19.5~41 150.8 l lol812 94400.9 -57121.5 - 51 5.9 .1672 5 417.9 
48CC 19.5~71 831C5.9 lCl.5928 04539.7 - 5172.4 - 51888.8 .0203 -451497.5 
49CO 19.5694 5C62.2 01.9962 14719.2 -532 6.1 -152184.5 .8190 - 51579.0 
5COO 19.5eJC 87019.7 102.3917 24938.7 -51258.6 -15 482.6 .7430 451662.5 
5ICe 19.5S19 88978.4 lC2.779f 35191.3 -4 2 9.9 -152784.0 .6124 -451748.3 
52ce 19.6(22 90938.1 103.16Cl 45494.4 -47340.2 -153088.1 .4863 -451836.3 
53CO 19.612C 92 98.8 le3.5336 5829.1 -453B.5 -153395.3 .3 46 451926.8 
54CC 19.6212 94860.5 lO3.9C02 4 62CC.9 -43417.9 -1531C5.2 .2476 -452019.9 
55(C 19.63CO 96823.C l 4.2604 476608.9 -41455.3 -154018.2 2.1342 -452115.6 
5ECC 19.6383 98786.5 lC4.6141 487052.7 -3 4 1.9 54 33.6 .0249 -452214.0 
57CC 19. 462 !C07S0.7 IC4.9618 491531.6 -37527.6 -154651.5 .9192 -452315.2 
58CC 19.6~38 l 2715.7 l 5.3035 C8044.9 -355 2.6 -154972.3 .8167 -452419.4 
59(C 19.66C9 l 4681.4 05. 396 18592.1 - 35 f .9 -15 295.9 1.7178 -4 2526.5 
6CCO 19.6677 lC6647.9 1C5.9701 529172.6 -31630.5 -155621.9 1.6216 -452636.7 
aA change in phase of an assigned r f r nce element has o curred between this temperature and the pr ceding temperature. elting oint of 

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES





























































































































































































































































































































































































































































































































































































































































aAchange in phase of on assigned reference element has occurred between this temperature and the preceding temperature Melting point of
B, 2313 ° K
T, Cp, Hr-Ho, K col/mole o  c l/mole 
0 ------ 0 
100 10.0304 8.5 
200 13.3830 2026.0 
298.15 16.9017 3512.9 
300 16.9662 3544.2 
4CO 20.1849 5406.5 
500 22.7851 560.2 
600 24.8325 45.1 
700 26.4724 513.1 
800 27.8227 15229.9 
900 28.9604 070.6 
1000 29.9330 21016.5 
llCO 30.7719 4052.8 
1200 31.4990 27167.2 
1300 32.1~15 30349.4 
1400 .6832 33590.8 
1500 33.1657 36883.8 
1600 33.5887 40222.0 
1700 33.9607 43599·.8 
1800 34.2888 7012.6 
1900 34.5790 50456.3 
2000 34.8365 53927.3 
21CO 35.0658 57422.7 
2200 35.2705 0939.7 
2300 35.4538 64476.1 
0 24 00 35.6184 68029.8 
2500 35.7668 71599.2 
2600 35.9008 5182.7 
2700 36.0222 78778.9 
2800 36.1325 82386.6 
2900 36.2329 6 05.1 
3000 36.3245 69633.1 
3100 36.4C84 3269.8 
3200 36.4853 6914.5 
3300 36.5559 05 6.6 
3400 36.6210 104225.5 
3500 .3 .6el0 107890.7 
3600 36.7365 111561.6 
3700 36.7879 15237.8 
3800 36.6356 118919.0 
3900 36.8799 122604.8 
4000 6.9212 262 4.9 
4100 36.9596 29989.0 
4200 36.9955 36 6.8 
4300 37.0291 137388.0 
4400 37.0605 41092.5 
4500 37.0900 144600.0 
46.00 37.1176 46510.4 
4700 37.1436 152223.5 
4800 37.1681 5939.1 
4900 37.1911 59657.1 
5000 37.2129 163377.3 
5100 37.2334 67099.6 
5200 37.2528 170623.9 
5300 37.2711 74550.2 
5400 37.2865 176276.1 
5500 37.3050 162007.6 
5600 37.3206 185739.1 
5700 37.3354 69471.9 
5800 37.3495 193206.2 
5900 37.3630 196941.6 
6000 37.3757 2 0678.7 
BLE I I. - Continued. T RMODYNAMIC P PERTIES 
(9 ) H3 03 ( as)l olecular eight, 6 .844 
rmation f m signed 
ST' -( f-HOl, HO T' r f r nce lements 
col/mole o  c l/ l  c l/mole (b.Hflr, lo lo r 
l/mole 
------- 0 - 41912.9 35473.3 -------
. 279 64.3 - 41054.4 - 6799.7 7.3318 
60.1884 011.7 - 398 6.8 - 7659.9 2 8.2145 
.1901 21.7 - 384 0.0 384 0.0 2. 069 
.2 49 344.3 - 38368.7 38412.2 1.5288 
71.6303 245.6 - 36506.3 3 983.4 8.0591 
.4 52 652.4 - 34352.7 39383.3 .9238 
0. 671 515.6 - 31967.8 39642.3 .4762 
.7 32 793.1 - 2 399.7 3 794.5 . 027 
88.3489 5 49.2 - 2 682.9 39863.4 .6438 
.6935 453.5 - 23842.2 39871.6 5.3 26 
94.7964 3779.9 - 20896.3 398 1.3 .5389 
.6896 3405.8 17860.1 39755.1 4. 744 
100.399C 311.7 1 745.7 39652.4 0.8058 
102.9459 3480.2 - 1563.4 3'J529.2  . 497 
05.3477 13896.0 08322 .1 39389.4 4.5735 
107.6194 4 5.4 05029.1 392 7.3 2.0832 
109.7737 35416.0 01690.9 39075.4 .9059 
111.82H 46496.6 98313.0 38906.6 .9857 
13.7720 5 77 .0 - 94900.2 38733.2 .2801 
115.6339 69248.0 91456.5 38560.0 .7553 
117.4142 80901.1 87985.5 3 397.5 .3835 
119.1195 192728.4 84490.2 38217.6 .1437 
20.7556 04722.7 - 80973.2 38050.9 1.0169 
2.3276 16877.4 7436.8 37889.5 .9897 
123.840C 29186.2 - 73883.0 43083.6 .0 92 
25.2971 41643.5 70313.7 42935.1 .1443 
26.7025 54243.9 6730.2 42790.4 . 3276 
26.0598 6982.4 6 133.9 42649.6 .5722 
129.3718 79854.4 59526.1 42514.2 .6 07 
30.6415 92855.4 5907.7 242383.9 .2182 
31.8715 05961.3 52279.8 42260.0 .6097 
3.0639 19228.4 46643.1 42142.9 .0406 
34.2211 32593.0 - 4998.3 42032.8 .5 70 
35.3449 46071.5 41346.2 41927.9 . 065 
36.4372 59660.9 37687.3 41832.1 .5 53 
37.4996 73358.0 34022.2 241 44.7 .0910 
136.5337 87159.9 30351.3 241662.4 .6722 
39.541 C 01063.6 26675.0 41587.3 .2756 
40.5227 15067.2 -1 2993.8 241522.6 .9003 
41.4601 29167.5 19308.0 241461.5 .5436 
42. 143 43362.5 - 15617.9 241409.5 .2059 
4 .3265 57649.7 - 1923.9 ':241363.0 0. 162 
4.2176 7 027.0 -108226.1 41325.4 .4218 
145.0885 86492.5 -104524.9 41294.1 .7140 
45.9401 01044.1 -1 0820.4 41271.5 0.992 7 
46.7733 51567'1.9 -97112.8 241253.6 1.2591 
47.5888 30398.2 -93402.4 241244.1 1.5139 
46.3874 45197.1 -89689.3 241241.6 1. 579 
49.1696 60075.1 -859 3.7 241247.3 -1.9'114 
4 .9363 75030.5 -82255.8 -241259.7 - .2157 
150.6878 90061.9 -76535.6 -241 77.2 -2.4311 
51. 249 605167.6 -74813.2 -241302.5 -2.6375 
152.1481 620346.4 -71068.9 -241334.0 -2.8366 
52.857> 635596.8 -67}62.7 -241373.1 -3.0264 
53.5548 650917.5 -6 634.7 -2 1418.2 -3. 121 
54.2391 66307.3 -599 5.0 -2 1470.7 -3.3902 
154.9114 681765.0 -56173.8 -241528.8 -3.5614 
1 .5721 697289.2 -52440.9 -241592.3 -3.726"( 
156.2216 712879.0 -48706.7 -241663.0 -3.8867 
156.8602 726533.2 - 4971.1 -241740.5 -4.0407 
157.4882 744250.7 -41234.1 -241823.1 -4.1905 
18  
F rmation f m 
seous atoms 
b. r, loglo K 
c l le 
- 010 8.9 --------
- 3 38 ol 1 07. 701 
- 063 1.3 6.9004 
- 8 63.2 4 2.4955 
- 08397.7 9.2936 
- 1 076.6 0.1393 
- 1441.9 2.4780 
- 12563.4 0.6123 
-" 13494.1 3.5116 
- 4271.1 5.6527 
- 14920.8 3.9629 
- 15462.9 6.5965 
- 15912.8 2.3778 
- 6283.2 .5220 
- 16584.7 .4855 
- 168 6.2 1.8796 
17015.5 4.4188 
- 17159.0 . 891 
17262.5 .1267 
17330.6 7. 039 
17367.7 2.4200 
71 77.3 8.2943 
17362.5 4.5 16 
17326.3 1.1683 




166 7.9 .9758 
16775.0 15.9037 
16642.8 3.9 47 
- 16502.6 2.1 47 

























-7 2191.7 -12. 005 
-712046.6 -12.4881 
-7 1904.'1 -12.9567 
-711766.5 -13.4133 
-711631.1 -13.6527 
aA change in phose of on a signed r f r nce lement has o curred between this temperature and the pr ceding temperature. Melting oint of 
B, 2 13° K. 
188
TABLE III.- Continued. THERMODYNAMIC PROPERTIES

























































































































































































































































































































































































































































































































































































































































OA change in phase of an assigned reference element has occurred between this temperature end the preceding temperature Melting point of
B, 2313 ° K
 
BLE I. - ontinued. ERMODYNAMIC OPERTIES 
(98) (HB02}3 (gas}l olecular weight, 131.484 
rmation rom gned ormation from 
T, Cp, Hr-Ho, ST' -(Ff-Ha l , r , ference l ents aseous toms  l/mole OK col/mole c l/mole OK l/mole l/ ole b. flf, 10 i0 f b.Hr, 
l/mole col/mole 
 ------  -------  - 47635.0 -537500.0 ------- 1 7646.5 
100 12.3189 0.6 .1207 101.5 - 46724.4 539826.7 157.6843 1452965.8 
0 23.1462 78.3 71.9397 ll 09.6 -544956.7 541290.3 67.1504 - 4 527.2 
298.15 2. 080 , 40.5 3.0481 93 0.2 - 42194.5 42194.5 7 .2895 - 460827.6 
300 32.9696 01.4 3.2 15 74.1 42133.6 542206.4 69.8379 - 46 880.0 
0 40.4772 9193.6 3.8216 8335.0 38 41.4 542665.8 71.0473 - 463276.8 
0 5.8341 3524.7 3. 640 207.2 -534110.3 54 802.9 1.7406 - 464990.0 
0 9.6336 6308.6 2.1755 8 96.7 - 29326.4 542717.8 7 .2015 1466225.4 
700 2.4052 3417.4 20.0452 0614.3 4217.6 42496.2 43.9677 - 467120.7 
6 0 4.5096 8 7.6 27.1863 981.5 - 18867.4 542190.3 2.8015 14 7764.5 
900 6.1704 4304.6 3.7061 6 30.8 -51 330.4 541845.2 06.3501 1468214.7 
1 0 57.5225 39991.4 139.6965 99705.0 507 43.6 41479.5 3.1978 1468510.2 
1100 58.6467 45601.6 45.2333 ll 955.0 501833.4 4 111.7 2.4433 4 678.8 
2 0 9.6 20 1715.4 150.3784 28738.7 5919.6 40753.5 3.4875 1468741.0 
1300 0.4183 17.5 5.1822 4019.4 4 917.5 5 0406.2 5.9 51 1468712.8 
1400 61.1230 3795.4 59. 861 59765.1 839.6 540068.6 9.4270 1468607.1 
5 0 1.7354 39.0 63.9245 75947.7 - 7696.0 539740.1 3. 085 1468434.3 
1600 62.2704 6139.9 167.9263 92542.1 471495.1 539420.5 4 . 958 1468203.2 
1700 2.7398 23 0.9 71.7158 09525.9 - 65244.1 -539110.9 4.5629 467921.1 
1800 3.1535 8 86.0 75. 138 26878.9 - 58949.0 538812.6 0.7138 1467594.3 
9 0 63.5193 95020.0 178.7384 4582.9 52615.0 538529.7 7.2718 1467228.2 
2000 3.8441 1388.5 82.0049 6 621.3 4 246.5 538261.3 4.1753 1466827.3 
1 0 4.1333 0 87.6 185.1270 80979.1 - 39847.4 538 09.0 1. 753 466395.8 
2200 4.3918 42 4.1 8.1166 9642.3 433420.9 537112.4 .8304 465937.2 
2300 64.6235 0665.1 190.9841 18598.3 2 69.9 37553.3 6.5 90 1465454.6 
a 2400 4.8319 27138.1 93.7389 37835.3 -420496.9 - 53401.7 4.3252 1 64950.8 
2500 65.0198 133630.8 196.3894 357342.6 41 004.2 53220.9 2.3101 1 64428.5 
600 5.1897 40 1.4 98.9429 7110.0 407493.6 53048.1 0.4503 1463889.8 
700 65.3438 4 668.2 01.4061 97128.2 400966.7 52883.5 8.7292 1463336.7 
800 5.4839 53209.7 03.7851 17368.4 394425.3 52728.8 7.1307 1462711.4 
ra
o 5.6115 59764.6 06.0852 37882.5 3 7870.4 2563.9 5.6434 1462195.4 
00  5.7281 6331.7 06.3ll6 58603.0 381 03.3 52450.0 4.2 55 1461610.2 
3100 5.8349 72 09.9 10.4685 79542.6 3 4725.1 52327.4 2.9578 461017.5 
2 0 5.9329 7 498.4 12.5603 0694.5 36 136.6 52216.5 1.7405 1460418.7 
3300 66.0230 186096.2 14.5905 2052.5 361538.8 52115.3 0.5984 1459814.8 
400 6.1061 92702.7 16.5628 43610~7 -354932.2 - 52027.7 .5230 1459207.1 
3500 6.1827 9317.2 18.4602 65363.3 348317.8 51952.9 .5088 4 8596.7 
600 6.2536 05 39.1 20.3456 87305.0 341695.9 51887.5 . 520 1457984.6 
3700 6.3193 12567.6 2.1618 09430.8 35067.2 51833.4 . 467 1457371.7 
3800 6. 803 19 02.6 2 .9312 31735.8 328432.2 51793.8 .7891 14 6759.0 
900 6.4370 25843.7 2 .6562 54215.5 32 791.3 5 61.7 .9748 456 47.1 
4000 6.4898 32490.1 27.3389 7 8 5.6 315144.9 51742.5 . 023 1455536.9 
4100 66.5391 39141.6 26.9814 9682.0 306 93.4 51732.4 .4667 1 54929.1 
200 6. 851 45797.8 30.5853 26 0.6 -301837.2 - 51 34.7 . 671 1 54324.3 
300 6.6281 52458.5 32.1526 45797.8 295176.5 51746.8 .0990 145 723.2 
400 6.6684 59123.4 3.6848 6 090.0 288511.6 5 771.0 .4619 1453126.2 
500 6.7062 2 5792.1 35.1835 92533.7 2 1842.9 51802.9 .8530 1452534.0 
600 6.7417 72 64.5 36.6500 16125.6 275170.5 51846.4 0.2702 1451947.0 
700 6.7751 791 0.4 3 .0858 39862.6 268494.6 51899.9 0.2880 1451365.7 
800 6.8065 85819. '5 3 .4919 63741.8 261815.5 51964.4 0.8226 145 790.5 
900 6.8361 92501.6 40.8697 87760.1 255133.4 52038.5 1. 353 1450221.9 
00 6.8640 9186.7 4 .2203 914.8 -2 448.3 52120.4 1.8281 1449660.1 
100 6.8904 05874.4 43.5446 36 03.2 241760.6 5 212.7 2.3008 49105.5 
5200 66.9153 12564.7 .8438 60622.9 35070.3 52313.8 .7563 144 558.6 
5300 6. 389 19257.4 46.ll86 85171.2 28377.6 52425.0 3.1948 1448019.5 
400 6.9613 2 9 2.5 4 .3701 09845.6 21682.5 2544.6 3.6160 1447488.6 
5500 66.9825 332649.7 48.5989 03 644.5 214985.3 52674.0 4.0231 4 966.1 
, 0 7.0026 39348.9 49.8060 0 9564.9 208286.1 - 52811.3 .4151 1 6 52.4 
700 7.0217 46050.1 50.9921 084605.0 -201564.9 - 52956.3 4.7932 5947.6 
5800 7.0398 352753.2 52.1579 109762.6 194881.8 53ll0.6 5.1594 1445451.9 
900 7.0571 59458.1 5 .3041 13 035.9 1 8176.9 - 53274.0 .5122 1444965.7 
00 7.0735 1 4.6 54.4312 160422.8 181 70.4 53444.6 5.8543 1 44489.0 
a  hange in phase f n signed f rence lement as curred etween is mpe ature and e receding mpe ature. elting oint f 
, 313  . 





























































































































































































































































TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES
(99) HON (gas); molecular weight, 27.027
Formation from assigned
o _ o_ o








































































































































































































































































































































































T, Cp, Hr-Ho,  ol/mole  l/mole 
c ------ c 
I  6.SH7 6S4.3 
2ce .5£ce 414.C 
2,8.15 .57C1 2C7.4 
30  3.5E71 2223.2 
4CC .37t0 1;'3.4 
5 C 9.9737 092.1 
6CO 0.4(99 14.9 
7 O 10.9C94 6184.2 
CC 11.3C89 295.4 
900 11.6735 44.8 
1 C 12.0C50 9t29.C 
ll U 12.3C46 0844.8 
2 0 12.5740 12C88.9 
l3CC 2.8153 358.6 
4 (( 3.C3ll 14651.1 
5 C 3. 239 964.1 
16CC .3~t3 17295.2 
l7CC 3. C5 8642.7 
1800 13.6888 20CC4.8 
0C 3.8132 138 .C 
2CCC 3.9 52 2767.C 
21CC .C265 4164.7 
22ce 4. 183 572.0 
23CC 14.2C11 69€8.1 
4 C 4.2 77 8412.1 
2500 14.3473 29843.4 
26CC 4.411C 1281.4 
2700 14.4696 32725.4 
800 4.5236 4175.1 
29 C 4.5734 5630.0 
C 4.tl95 7089.7 
1 ( 4.6623 8553.8 
2 C 4.1C21 022.1 
33C( 14.739C 1 94.1 
400 4.7735 2969.8 
5 0 4.8C56 ·48.8 
HC 4.056 5930.8 
7CC 4.8 36 7415.8 
38 C 14.8899 48903.5 
9 O 4.9144 0 93.1 
4 C 4.9 73 18B6.3 
4I C 4.S588 381.1 
42ce 14.9783 4 78.0 
3 C 4.9975 6376.9 
4 C I5.015C 7877.5 
45 C 5.0 13 9379.B 
4tCC 5.0 64 C883.7 
47CC 5. tC4 2389.1 
8 C 5.0734 3895.8 
4%0 15.ce5~ 654C3.7 
5GCC 5.0S64 6S12.8 
51 C 15.IC64 68422.S 
20C 5.1155 934.0 
53CC 5.1236 1446.0 
, C 1 S .. 13C<; 72958.7 
5 O 5.1373 412.2 
HC 5.1429 75986.2 
57(C 5.1476 75CO.7 
58CC 5. 514 19C 15. 7 
')9CC 15 .. 1: 4 5 C531.C 
Icec 5.1567 2046.5 
BLE II. - ontinued. ERMODYNAMIC OPERTIES 
9) CN as); olecular eight, .027 
ormation f om signed r, - T-Hal, HO T, reference elements 
cai/mole OK col/mole col/mole (t:.Hflr, loglo r 
col/mole 
-------  8982.1 1281.4 -------
'oC.032£ C9.0 676.4 234.7 6.3968 
44.9S74 58 .5 ~C39t.l 1 27.3 .2640 
0.2117 167.C Jll8S.5 1H9.5 - 1.e'366 
48.2646 256.2 205.4 188.9 0.8958 
C.8491 7216.2 105.6 146.1 5.2194 
3. cee 411.9 074.2 1095.2 l.B1S4 
.8714 8C8.0 4C97.0 1034.2 9.~552 
6.~189 3"19.1 166.3 0%4.8 7.9422 
8. 022 106.3 277.5 0891.6 - .1351 
9.3555 4975.2 7426.9 0819.1 ~. 7985 
6C.602S (973.9 8611.1 075C.3 .0508 
1. H14 7C92.8 9826.9 0 86.3 . 406 
62.843B 23.7 1C71.1 0 26.7 .9331 
.8 0C S659.4 234C.7 057(,2 3.~043 
4.8177 ce93.7 3633.3 0516.1 .1378 
5.7235 t:21.2 4946.2 0463.5 .8204 
66.582C 9236.8 46277.4 0412.4 .5432 
7.3994 5936.3 7624.9 0362.6 - .2990 
E.177S 02715.5 8986.9 0 13.9 .0823 
8.92H 95 C.7 362.2 0264.S . 887 
9.6329 ll 498.7 1749.2 0215.7 1.7149 
C.3148 23496.3 146.8 0166.0 1.5~78 
. 694 C56C.7 4 54.1 0ll6.C .4153 
?1.5 89 37689.3 5970.2 C65.4 .2851 
2.204S 48 9.7 7394.2 0014.2 .1664 
72.7892 152129.6 825.5 962.5 .0571 
3. 532 59436.9 ('(263.5 91C.l .9 65 
73.8'182 6799.6 17C7.6 9857.0 .3634 
4.4254 74215.9 3157.3 98(3.C . 772 
4.9359 81684.1 4612.2 9748.2 .6971 
5.430B 89 02.6 C71.8 96'l2.2 .6223 
5.9108 9 769.8 7 35.9 9634.8 . 527 
6.377C C4364.3 9CC4.2 9576.0 .4875 
6.830C 12C44.7 0476.3 95H.5 .4263 
1.21C5 1974<;.9 1951.9 9455.0 0.3689 
7.6992 27498.4 1343C.9 93 1.9 .3149 
8.1161 35289.3 4913.0 ~327. 9 C .26 38 
E.5236 43 21.4 6397.9 9262.5 .2158 
B.920:; 5CSS3.7 7885.6 9!S4.4 .1704 
9.3074 58905.2 9375.9 125.~ .12?6 
9.6853 6854.9 C 68.5 9055.1 0.0866 
e. 0544 1 841.9 2 63.3 
BC.4151 82365.5 eJECC.2 
C. 678 ZQC<J24.7 85359.0 
B1.lllE 99018.8 66859.6 
1.4504 07147.0 8361.9 
Bl.780S 15308.6 ~ge65.8 
2.1041 235 3.0 oj 1371. 2 
2.4219 31729.3 S2e77.9 
2.7328 39987.1 tj438~.8 
3.0377 482 5.7 S5e94.9 
3.336E 56594.5 Q74C5.1 
~  .. 63C2 64S42.Q t911'.2 
3.SH8; 73320.3 (428.1 
84.2009 81726.3 (1":.9 
.4786 90160.3 v3 54.3 
4.7514 93621.9 l 4S68.3 
5.G19~ C l10.5 lC64 2.R 
E5.283C 15625.6 1J1"97.B 
P' .542C 24166.9 C95!3.1 




t:.Hf, l glo K 
ol/mole 
02916.3 --------
03185.9 53. 694 
04562.4 1.68,}9 
- 05233.7 2.0274 
05245.5 10.6477 
305836.6 5.0077 
3 6359.0 21.5621 
3 6827.0 . 286 
072 8.4 3. 528 
07627.8 1.2553 
07,}69.0 .9129 





30 393.9 1.9354 
09554.0 9. 174 
0 698.2 6.6297 
09 28.4 4.4174 





- 10396.9 5. 047 
3 0466.9 3.8741 
105 2.3 2.8301 
10593.7 1.8633 
10651.9 0.9654 
1 07.5 .1 92 
10761.0 .3487 
10813.1 . 184 
10864.0 .9336 
10914.5 .2902 
3 0964.8 .6846 
015.4 . 134 
1066.8 .5739 
119.2 .0635 





ll 74.9 .4961 
ll 43.8 .1383 












12817.9 1 3 67 
12949.8 .6035 
-·313 87.0 1.8 34 
































































































































TABLE IIl.- Continued. THERMODYNAMIC PROPERTIES











































































































































































































































































































































































































































T, Cp, H!f-HO' 
 ol/mole OK ol/mole 
( 
------ c 
IO'~, . SfIS! S4.S 
GC .,,<;5 5Sl.1 
S2.15 .2(43 387.4 
(( ti.2113 4C2.7 
0 13.7(35 250.7 
0 S.le42 144.9 
CC .t:se 0E7.3 
CO O.ICl9  C76. C 
ecc IC.5186 lC7.6 
scc C.EEBC 178.3 
! C II. 2161 2 E3. 9 
C 1. 50 IC420.2 
12 C 1.EEI 5E3.7 
3(( 11. 793 2 70.8 
HOC. 2.1723 3978.6 
5CC 2.3QO 52(4.4 
6 0 2.4036 6 46.1 
70S 2.6131 7C I. 5 
IE O 2.7"19 8969.2 
<;(C 2.H24 0247.5 
CO() 2.'213 1 35.3 
1 ( 3.0((2 2831.4 
2(( l.l.(7C6 4135.0 
30[) 3.1,34 5445.3 
2"00 3.1SQ7 6761. 5 
5(( 3.2 04 <8083.0 
L6 C 1.2R6J 94C9." 
700 3.3£74 0740.1 
8(0 3.3648 20 4.7 
S(C 3.3<;E9 3413.C 
C 3.4300 4754.4 
lC ( 3.4!:E4 60<;8.9 
2(( 3.4E44 7446.0 
nce 3.5082 87<;5.7 
4 O Li.5302 Cl47.6 
5(C 3.5504 " 5(1.7 
£:00 3.5691 2857.6 
noo 3.5E65 4215.4 
C 3.6C25 574.<; 
9 C 3.6174 " 935.9 
0 3.6,13 2<;8.3 
1(;0 3.6442 %62.1 
2(e 3. :62 1027.2 
3 C 3.6c75 2393.3 
4 0 3.67ec 3760.6 
5(Q 3.6E79 5128.9 
6(C 3.6S72 64S8.2 
7 0 3.7(59 7868.4 
8CL 3.7 41 <;2~9.4 
9(( 3.7218 0611.2 
C ~. 2<;1 tlSE3.7 
SI O 3.7~60 357.C 
2C( 3.7"24 4730.9 
3(( 3.7486 6IC5.4 
4 C 3.7;44 7480.6 
 5  C 3.7599 856.3 
6CO 3.7051 0232.6 
7CO 3. rlCl 716(9. " 
8(0 3.774f. 2926.6 
S C 3. 1CJ3 4364.3 
ceo 3. H35 5742.4 
BLE II. - ontinued. ERMODYNAMIC ROPERTIES 
1 0) CO as); olecular eight, 9.019 
rmation om a igned Sr, -(Ff-H01, Hr , f rence l ents 
l/mole OK l/mole l/mole (t-.Hrlf, 10 i  f 
ol/mole 
------- C ~611.5 311.C -------
4.9204 697.1 816.6 257.1 .6 69 
.4375 84%.4 4 2e .4 188.C .1778 
~.6735 3615.3 3224.1 24.1 .0281 
,.7241' 3714.7 -0208.8 - 25.4 .0133 
6.1611 IS213.8 236C.8 326.8 .4182 
8.1541' 4932.4 466.6 466.4 .0479 
9.8714 0835.5 2".2 628.8 .7900 
Cl.3946 6900.2 64.5 804.3 .5968 
2. 715 31C9.6 496.1 984.2 . 450 
4.0322 9450.7 566.8 16<.9 .3216 
=.1961 5912.8 672.4 - 37.0 .2186 
6.2795 2487.3 8C8.7 5C5.8 .1307 
7.2917 <;166.4 ~'072.2 - 67C.2 .0548 
B.24H 5943.5 159.3 832.0 .9 83 
S.1368 l!!12.9 367.1 - 92.5 .9291 
9.9825 SS769.3 592.9 153.1 .8764 
0.7837 6807.9 lC834.6 314.1 .8289 
1.5448 03924.7 209C.0 476.1 .7856 
<.?694 115.7 357.7 - 639.6 .7459 
2.9l:0= 18377.4 4636.0 806.1 .7094 
3.621C 25706.1 5923.8 975.9 .6754 
".2534 3100.7 721S.9 149.3 .6439 
4.8598 4C556.6 8523.5 326.0 .6143 
5. 42< "8071.8 9833.8 506.7 .5 68 
6.002" 5644.3 150.0 691.3 .5605 
6.541S 63271.6 2471.5 819.8 .5358 
7.0621 0<;52.0 3 97.9 072.2 .5123 
7.564" 7E683.4 5128.6 268.5 .4901 
8.0497 86 64.3 6463.2 469.1 .4687 
E.51<;2 94 2.9 1801. 5 673.6 . 483 
8.974( 021 7.6 9142.9 82.5 .4289 
9.414S 1C087.2 0487.4 095.7 .4 01 
9.8"26 18 50.2 183".5 313.3 .3920 
0.2 79 2 C55.3 318",2 34.4 .3746 
0. 615 3" 01.4 4536.1 76C.3 .3578 
1.054C 42187.2 35890.2 899C.5 .3414 
1."360 50311.8 1246.1 24.1 .3257 
1.8 8C 58 74.1 8603.9 461.6 .3103 
2.170= 673.1 963.4 704.1 .2955 
2.524( 74907.9 1324.4 949.2 .2 08 
2.8690 83177.6 2 86.8 0198.7 .2669 
3.2057 91481.4 4 50.6 
3.5347 t;S818.5 5415.7 
3.8561. C 188.1 6781.8 
e4.1705 11058<;.5 8149.1 
' •• " 78C 25C22.0 9517.4 
4. 78S 33 84.9 C886.7 
5.0736 41977.5 256.9 
5.3622 5(499.4 3627.9 
5.6451 <;049.8 4 99.7 
5.9224 676 8.2 '06372.2 
6.194" 76234.1 745.5 
6.4t11 84866.9 Y 119.4 
6.722S 93526.1 0493.9 
C.98CC 0 211.3 U869.1 
E7. 32" 1(922.0 3244.8 
7.4804 19657.7 4621.1 
E7.7241 20417.9 t~997.B 
7.963t 37702.3 737'>.1 
e.1991 46010.5 [1752.8 
E.4307 54P42.0 U3C.9 
rmation f m 
eous atoms 
t-.Hr, 





86179.4 9 .8493 





8998.5 6. 751 
89422.6 7.9 69 
- 89811.1 0.9645 
90168.1 5.2033 
90497.6 0.3966 
9 803.1 6.3249 
91087.8 2.8 13 
91354.4 9.8007 
91605.4 7 .1466 
91842.8 4.8027 
- 92068.6 2. 176 
92284.3 0.8506 
92491.4 9.1691 
92691.2 7 . 467 
92884.8 .2617 
93073.1 4. 963 
93257.0 .8357 
9 437.4 2. 672 
- 93614.9 ll. 780 3 
93790.1 0.8660 
93963.6 0.0165 
94135.8 . 251 
94307.1 .4860 
94477.9 . 943 
9 648.6 .1453 
94819.3 . 354 
949%.4 .9610 
95162.1 . 191 
95334.5 . 070 
95507.8 . 23 
95682.2 .9628 
9 857.7 .5267 
96034.4 . 21 
96212.4 .7175 
96391.7 . 415 
96572.5 .9827 
96754.7 .6400 
96938.3 . 124 
97123.5 . 988 
97310.1 .6984 
97498.2 .4103 
976 7.8 . 38 






90 4.5 .5294 
9255.1 .7 43 
9457.0 .9321 
9 6C .1 .1234 
9864.4 .3085 
191
TABLE III. - Continued. THERMODYNAMIC PROPERTIES




























































































































































































































































































































































































































































































































































































































































T, p, r o, O  col/mole OK col/ ole 
0 ------  
100 . ~92 685.6 
0 .9610 3HI.6 
298.15 .9639 065.0 
300 6.9639 0lf.9 
400 .9730 7 (4.6 
500 7.0038 34l3.2 
600 7.0681 116.5 
700 7.1669 4888.0 
00 .2 88 '>610.7 
900 7.4230 346.2 
0 7.5601 '15.4 
1100 7.6937 f858. I 
120U .8200 633.9 
1300 .9372 421.8 
0 8.0447 10221.0 
0 .1425 1 30.4 
6 0 .2314 1849.2 
700 .3120 2 76.4 
1600 8.3850 13511.3 
0 .4514 3~3.2 
2000 .~ 118 1~20 1.4 
100 .5669 6055.4 
2200 8.6174 16914.6 
2300 .6631 7 8.7 
2400 .7065 8647.3 
2500 8.7460 19519.9 
2600 .7827 0396.4 
2700 .8168 1276.4 
800 B.8487 2159.7 
2900 8.8787 25046.0 
00 .9068 39.,5.3 
100 .9 33 4827.3 
200 .9'>85 5721.9 
3300 .9H23 619.0 
400 . 50 7518.4 
500 '1.0266 ? 420.0 
600 .0473 9 23.7 
3700 .0672 0229.4 
800 9.081>2 .S I 13 7.1 
900 . 1046 2046.6 
4000 9.1223 32958.0 
100 .1395 .13871.1 
4200 .1561 347 5.8 
300 .1722 3~702.3 
4400 .18N 3 620.3 
500 '1.2031 .17539.8 
4600 9.2180 58460.9 
700 .2325 9 8.,.4 
800 .2467 0301.4 
900 .2606 1 32.7 
~OOO .2742 21 9.5 
SIOO .2B76 '<3081.6 
5200 9.3U07 44017.0 
'>3UO . 136 "4947.7 
')400 .3263 5879.'{ 
5500 .3 ~8H 6813.0 
600 .3512 47.5 
5700 .3633 "H683.2 
'>800 .3753 9620.1 
5900 .3872 0558.3 
00 .3J89 1497.6 
BLE I. ontinued. ERMODYNAMIC OPERTIES 
101) Cl as); olecular eight, 3 .465 
ormation f om signed Sr, - Ff-Ha l , Hr , reference elements 
col/mole OK col/mole col/mole t:.Hflr, 10gi  r 
ol/mole 
------- 0 <'4128.0 2UI9.3 -------
n 416 3018.5 23442.3 2061.2 8.7088 
1.H65e 91.5 - 2746.4 - 2029.4 4.6235 
4.6457 246. I 2063.0 2U63.0 6.6956 
4.68e( 328.8 -22050.1 - 2064.0 6. 957 
6.6931 902.6 - 1 53.4 21 9.2 .5722 
48.2~18 0652.7 0654.8 206.9 .1504 
9.5:140 '>~43.9 19951.5 288.0 .5300 
50.6306 30553.4 923'1.9 2366.8 .3682 
1. 9~4 5 65.6 -18517 • .3 2439.6 .4940 
52.4615 0869.2 17781.8 2501 •• 9 .8120 
3.2507 6155.4 -H032.6 2562.0 .2650 
3.9776 51517 .2 -16269.9 2611.3 .8162 
4.6'>25 6 49. I -15 94.1 - 2653.6 . 415 
55.2831 2 46.3 - 4706.2 2690.0 .1239 
55.8753 8 04.5 -13907.0 - 721.4 . 511 
6.4338 736 0.2 - 3097.5 2749.1 .6145 
56.9621 9290.2 -12278.8 - 2773.5 .4074 
7.4636 ~0 11.1 1451.5 2"{95. I . 243 
57.9408 782.2 0 16.6 2814.4 . 615 
8.3960 6599.2 -'I 74.M - 2832.6 .Y157 
58.8310 02460.7 15926.6 2849.7 ./842 
9.24f7 08364.8 8072.6 2866.1 . 653 
59.6474 14309.7 213.3 2 8 1.7 ':>~7U 
.031~ 20293.7 - 349.3 -£28'17.3 .45!15 
0.4011 26315.5 480.7 2912.5 361~ 
60.7574 132373.5 608.1 2927.8 .2841 
1. 011 38466.5 731.6 2943.3 .2069 
1.4332 4,>93.4 - 851.6 - 2958.8 .1355 
 1.7 45 ~0752.8 968.3 2974.'1 .0691 
62.0655 56943.9 1081.9 29-' 1.3 . 072 
2.3670 65165.6 192.6 23008.3 .9496 
2.6 95 69417.0 9.4 2:S026. I . B954 
2.943~ 75697.2 594.0 23044.7 .8446 
3.2195 82005.4 491.0 3063.5 . 970 
3.48!l0 88540.9 390.4 3003.9 .7520 
3.7494 94(02.8 292.0 23105.4 . 09'> 
4.0039 01090.5 195.7 23127.2 . 696 
4. 521 07503.4 101.4 3149.9 .6315 
4. 942 13940.7 09.1 3114.6 .5'156 
4.7304 ;>20402.0 918.6 31' 9.1 .5612 
4.9611 26886.6 83 .0 3225.1 .5288 
5.1866 33394.1 74.,.1 !.. 3251.6 .4911 
5.4071 39923.8 0657.9 3279.8 .4684 
5.6227 46475.3 1574.3 330B.7 .4402 
5.8337 53048.2 2492.5 3 9.3 .4133 
6. 404 5' 641.9 : 411.8 -23370.1 .3874 
6. 428 6256.1 4532.9 3402.6 .3627 
6.4412 72890.3 5255.4 3436.1 . 390 
6.6357 79544.2 6179.4 234(1.3 .3164 
6.8266 86217.4 7104.8 3507.5 .2945 
7.013B 92 0'1.4 ItJ031.5 23544.3 .273'> 
7.1 76 1>620.0 8 59.6 23'>82.6 .2 33 
67.3180 306348.8 9 8J.0 23621.9 .2338 
7.'>553 13095.5 0819.7 23662.6 .2150 
.729'> 1~859.8 <,1751.7 3704.3 .1971 
7.9008 326641.3 2685.0 23747.5 .1795 
8.0692 .S439.8 3619.5 23nl.S .162f 
8.2348 402'>5.1 4 5'>.2 238 ~6.3 .1 64 
8.3977 47086.7 5492.2 3tl82.5 .1305 
8. '>81 3934.5 6430.3 2 930.0 .1153 








102804.0 7. 541 
03111.4 0.7268 
I 03 117.4 ( .26U8 







05 11.6 IS.2181 





06894.7 . 721 
1 1069.9 . 081 
- 07236.7 . 234 







0 348.4 .6510 
08466.~ . 376 
108581.0 . 4'>6 
086'12.2 . 727 





0 299.3 . 495 
0 391.8 .2701 
09482.2 O. 1 00 






1 060.6 0.8820 
0136.3 0.9902 




10 '(1.4 I. '> 120 
110558.1 1.6031 
II 0623. 3 1.690d 
10687.2 1.7753 
10749.8 1.8561 



































































































































































































TABLE III.- Continued. THERMODYNAMIC PROPERTIES
(102) HF gas); molecular weight, 20.008
Formation from assigned





























































































































































































































































































































































































T, Cp, HI -HO'  col/ ole o  col/ ole 
a ------ a 
IOU .9627 75.7 
2UO .9622 1371.9 
298.15 .9645 0 ').3 
300 6.9645 68.2 
400 .967j 764.8 
500 .9731 61.8 
600 .9869 4159. I 
700 .0158 859.7 
800 7.0635 5'>63.'> 
900 .1300 b273.0 
1000 7.2119 6990.0 
1100 .3 50 1715.7 
1200 7.4048 8451.2 
1300 .5074 96.8 
1400 7.6100 952.1 
1'>00 7.7103 10718.1 
1600 7.8011 11494.6 
1700 .89J5 22BO.O 
1800 7. 9B 11 13074.4 
1900 B.06'i7 3877.2 
2000 8.1473 4688.1 
2100 6. 02 506.~ 
2200 8.2886 6332.0 
2300 .3527 17164.1 
2400 .4130 8 02.4 
2500 8.46H 846.& 
2600 . 32 9696.3 
2700 8.5136 205'>1.1 
2800 .6214 1410.9 
2900 8.6667 275.3 
0 8.7098 3144.2 
3100 8.7509 4017.2 
200 .7903 4894.3 
3300 . 280 5775.2 
400 .8643 659. go 
3500 .8994 7548.1 
600 .9334 8439.7 
3700 .9664 9334.1 
8 0 8.9985 0 32.9 
3900 .0299 134.4 
4000 9.0608 2038.9 
100 .0911 2946.~ 
4200 9.1211 338'>1.1 
4300 .1508 341 0.7 
4400 9.1803 35687.3 
4500 .2098 06.8 
4600 .2394 H529.2 
4700 .26n 8 '>4.6 
4800 .2992 9 83.0 
4900 .3297 0314.> 
00 .3607 1249.~ 
5100 .3925 2186.7 
,200 .4 52 3127.5 
5300 9.45H9 44071.1 
~4uO .4931J 5019.4 
5500 .5301 '>910. S 
,600 .5680 46925.4 
,700 9.6077 47884.2 
5800 .6 94 40847.0 
,900 9.6934 498 4.1 
6 00 . 73()<.J 5078'>.8 
T BLE I. - ontinued. T ERMODYNAMIC OPERTIES 
( 2)  ( as); olecular eight, . 08 





l/ ole O  l/mole l/ le (/:;,.Hflf, 10gi0 K  
l/mole 
-------  - 6855.3 - 4788.6 --------
.9034 714.7 - 6119.6 - 4839.8 41.9980 
18.7290 6373.9 - 5483.4 479'>.0 1.1721 
.5092 0320.7 -1.>4800.0 4800.0 7.8650 
.5523 0391.'> 641A7.1 4800.4 .5720 
43.556~ 651.7 - 4090.5 4836.2 5.7681 
. 115 9094.0 63393.5 4891.2 .6809 
46.3839 23670.1 62695.6 4959.0 3.9516 
1.4629 8364.4 1995.6 - 5035.3 .5696 
8.4026 3158.6 1291.8 - 5116.3 .0301 
9.2 83 8041.4 -60582.3 5199.1 6.0526 
9. 936 3003.6 9865.3 5283.4 4.4685 
.6853 038.0 -'>9139.6 5365.7 3.1706 
1.3251 139.0 '>8404.1 5445.9 .0 78 
1.9219 8301.6 '>7658.5 523.4 1.1705 
; .4820 522.1 56902.6 5 7.9 0.3830 
'>3.010'> 68191.0 56136.6 5669.7 . 01 
'>3.5112 4123.3 5360.7 5738.5 .1019 
3.9B73 9498.4 - 4 75.3 5804.4 .5735 
4.4413 4920.0 5'3780.9 5867.2 . 033 
4.8754 0386.0 '>29 8.1 ,>928.0 .6823 
'>5.2913 5894.5 2167.2 6'>986.6 .3028 
5. 906  144l. 7 51348.7 6043.2 .9594 
6. 746 7032.1 0523.3 6 097.9 . 468 
6. 44, 112658.2 9691.2 6 51.2 .3614 
,6.8012 18320.5 852.9 6 02.9 .0992 
, .1458 24018.0 8008.7 6253.3 .8580 
~7.4791 29149.3 7159.0 6302.7 .6351 
7.8017 3 513.5 6304.2 6351.0 .4287 
'>8.1144 41309.4 5 4.4 6398.5 .2368 
8.4177 147136.0 4580.0 6445.2 .0580 
8.7123 152992.6 43711.1 6491.5 .8912 
8.998, 58 78.2 42838.1 6537.5 .7348 
, .277U 64792.0 41961.0 65tD.3 .5882 
'>9.5481 70733.4 41080.1 6 8.2 .4503 
9.8 21 76701.4 40195.4 6 73.6 .3205 
0.0696 82695.6 9307.2 6719.4 .1980 
0.3208 87 5.1 841'>.6 764.3 .0823 
0.5660 947 9.5 37520.6 6809.3 .9 27 
0.8056 0 28.1 36622.4 6855.2 . 688 
1.0397 06920.5 35720.9 6900.1 .7700 
1.2681 1 035.9 -34816.4 - 6945.5 ,6765 
1.492" 19114.0 - 3908.8 6990.5 .5871 
1.7122 253 4.3 32998.2 67036.2 .5023 
1. 9272 3 516.3 -32084.6 67081.6 .4211 
2.1379 3 719.6 3 168.0 67127.6 . 436 
2.3446 43943.8 -30248.5 7172.9 .2694 
2.5473 50188.4 29326.1 7218.7 .1984 
2.7463 56453.1 -28400.7 67264.5 .1304 
2.9418 62737.6 -2 472.3 -6731 O. 6 .0653 
3.133~ 690 1.4 -26540.8 -67356.6 . 027 
3.3226 75364.2 -25606.3 -67401.8 2.9426 
b3.50B) 81705.8 24 68.6 -6 447.0 2. 48 
3.6910 8065.8 -23721.8 -674~1.6 2.8292 
3.UI09 9 443.9 - 2'183.6 -67536.1 2. 755 
4. 480 0839.9 -21<\35.9 -6 579.7 2.7241 
04.222'> 07253.4 208~14. 8 -67622.8 2.6743 
4.3940 13684.3 -1 29.9 -67664.7 2.6263 
c>lt.5643 320132.2 -189 1.1 -67705.0 2.5800 
4. 311 326597.1 1800ci.3 -67744.2 2.5351 
4.8971 33078.5 -17041.2 -61782.0 2.4920 
5. 604 39576.4 -1 06'1.5 -67817.6 2. 499 
rmation f om 
seous a oms 
/:;,.Hr, l glo  
c l/mole 
- 34712.0 --------
35091.7 90. 188 
35418.1 1 3.0699 
3 755.9 4.3057 
35162.3 3.6921 
36102.6 8. 394 
36434.6 4. 507 
36758.4 .1008 
- 37074.5 .9770 
- 7382.5 .6219 
37 81.6 . 476 
37970.7 .1 10 
38 49.2 .3572 
38516.4 9.0662 
38712.3 .1239 
- 39016.9 .4562 
- 392 0.5 . 083 
39473.5 2.7 93 
39686.5 1.6178 
3 890.0 .6195 
40034.6 . 250 
.-14 270.9 .9188 
40449.3 . 85 
4 620.3 . 237 
140784.5 .9l60 
140942.3 . 583 
141094.0 .8 47 
141240.1 .3701 
141380.8 .9302 












4 827.0 .1931 





14 303.1 .1736 
143312.0 .0287 
1 3437.9 -0.1102 
143500.7 -0.2435 
43560.4 -0.3715 











































































TABLE IIl.- Continued. THERMODYNAMIC PROPERTIES































































































































































































































































































































































































































































































































T, Cp, !} O'  col/mole OK col/mole 
0 ------ 0 
1 0 .9 06 6.1 
200 .9694 582.5 
8.1~ 8.0256 2366.8 
300 .0276 81.6 
400 8.1864 3191.5 
0 8.4161 4021.3 
600 8.6779 4875.8 
700 .9571 0;7.4 
800 9.2496 6667.7 
0 . 518 60 .7 
1000 .8577 578.1 
1100 0.1610 579.1 
1200 10.4'>60 0610.1 
1300 10.7384 11669.9 
1400 1. 056 2 57.2 
1500 11.2560 3870.5 
1600 1.4894 , 07.9 
1700 11.7060 16167.8 
8 0 1.9065 7348.5 
1900 12.0919 lH548.6 
2000 12.2633 9766.4 
2100 12.4219 21000. H 
2200 2.56H9 250.4 
2300 12.7053 30;14.2 
2400 12.8321 47n.2 
2500 2.9'>03 6 80.4 
2600 13.0607 7381.0 
2700 3.1642 8692.3 
8 0 13.2614 013.6 
2900 3. 530 1344.4 
3000 13.4395 32684.0 
3100 3.5214 4032.1 
3200 13.5993 35388.2 
300 3.6734 6751.9 
3400 3.7442 8122.8 
3500 13.8120 95 0.6 
3600 13.8771 0885.1 
700 3. 398 276.0 
3800 14.0002 43673.0 
9 0 4.0587 5075.9 
4000 4.11,3 6 84.6 
4100 4.1703 7 98.9 
4200 4. 23Y 9318.7 
4300 14.2761 0743.7 
400 4.3271 2173.8 
4500 14.3770 53609.0 
4600 4.4260 5049.2 
4700 14.4741 56494.2 
800 4.5213 7944.0 
4900 4.5679 9398.5 
; 00 4.6139 08 7.5 
5100 14.6592 23 1.2 
, 0 14.7041 37B9.4 
5300 4.7485 5 62.0 
5400 14.7926 6739.1 
500 4.8362 8220.5 
5600 14.8796 9706.3 
5700 4.9227 196.4 
5800 4.9 56 2690.8 
~900 1'>.0083 74lI)9.~ 
6000 15. 509 5692.~ 
BLE I I. - ontinued. ERMODYNAMIC OPERTIES 
03) 2 0 ( as») olecular eight, .016 
rmation f om signed Sr, -(FT-HOl, HO T' r f r nce e ments 
col/mole OK col/mole c l/mole (6.Hflf, 10910 f 
l/mole 
------- 0 - 0164.7 7103. ') --------
.3'159 53.4 -'>93/tl.5 '>7423.1 3.5929 
.9 57 8 0.6 '> 582.1 - 7'>77.4 0.7914 
.1054 081.4 -'>7797.9 f l.9 0.0471 
5.1550 164.9 783.0 57802.3 9.7 56 
47.4839 15802.0 ~6973.1 '>8042.1 9.2388 
9. 344 0645.9 61 3.4 8276. '> 2. 48 
50.8917 6'>9.2 5288.9 8499.6 .6320 
'>2.2502 0817.7 ~ 407.3 8709.1 .5827 
3.4652 6104.5 ~3497.0 58903.3 .2879 
'>4.5720 1'>07.1 0;2557.0 0;9081.4 .4976 
5.5942 7016.1 ~1586.5 9 42.9 .0613 
6.5480 2623.7 '>0585.6 93 7.8 . 826 
'7.4449 '>8 23.B 9554.6 9516.7 .8984 
58.2931 4 11.1 - 8 94.8 59631.0 .0640 
'>9.0987 981.0 7407.4 97H.8 .3469 
59.H661 5 29.5 6294.2 ~98l1. 1 .7250 
0.6001 a19~d.2 5150.8 899.5 .1801 
61.3038 8348.7 39 6.9 968.2 .6986 
1.9186 4213.0 28 6.1 027.9 .2701 
62.6274 100443.0; 1 6.1 60081.3 3. 865 
3. 521 06 37. 7 - 0398.2 60128.6 .5400; 
3.8543 1J093.2 H163.9 01 0.7 . 277 
bft. 4350 19507.8 7914.2 0208.1 .9428 
64.9'H3 2'>979.6 36650.4 0 42.0 .6830 
65.540B 32506.7 35373.5 0 72.4 . 41 
6. 670 39001.2 4004.3 0300.2 .2246 
6.5771 45719.6 2783.7 0325.7 .0217 
7.0120 52402.1 147<.4 60349.1 .8341 
67.552:> 59133.5 30 51.1 60 71.3 .6594 
8.019!l 65912.2 820.3 60391.9 . 4 69 
H.4737 72 37.0 7480.6 0412.0 .3455 
8.9157 79 06.5 6132.5 0431.6 .2033 
69. '3462 86'>19.7 24716.5 0451.0 .0701 
69.7653 93475.4 23412.8 0468.9 .9451 
0.1751 0472.5 2041.9 0488.2 .8 72 
0. 145 075 0.1 0664.1 0508.2 .7 61 
0.9645 14587.1 927'J.6 0526.9 .6113 
11.3450 21702.1 l BHtJ.7 60 4~.6 .5118 
1.7 81 28856.0 16491.7 05 6.6 .4178 
2. 82" 36046.1 150d3.7 0585.5 .3281 
12.439< 43 72.2 LJ6~0.0 0605.8 .2436 
2.7884 50533.7 26".7 06 5.2 .1625 
3.1306 57829.'{ 10H46.0 ' 0 46.1 .0860 
3.465<) 6 1 9.5 ~421. 0 0 66.8 .0126 
3. n46 7 522.6 -7 JO.9 60688.9 -0.0576 
4.117< Z-/9918.3 -61)55.6 6 09.7 -0.1247 
.4337 87345.9 5 15.5 0731.8 -0.1889 
4.744, 94804.8 3670. '> 60754.3 -0.2503 
':>.0497 02294.6 - 220.7 0 77.9 -0.3090 
5.349b 09814.6 -766.2 0801.8 -0.3 56 
15.6444 17 64.3 92.9 0824.7 -0.4199 
15.9,342 24943.3 215&.5 0 48.7 -0.4719 
6.219) 32551.0 624. '1 60872.6 -0.5 22 
6.4998 40187.0 097.3 0897.3 -0.5 07 
16.7759 41850.8 574.4 0')21.7 -0. 169 
11.0477 "'>~42.0 B05:>.8 0946.9 -0.6619 
7.315) 63260.2 9541.6 60911.7 -0.7050 
7.5792 71005.0 1031.8 0 '/5.8 -0.7469 
7.8391 78775.9 12'> 6.2 -61020., -0. 873 
18.09,3 386572.7 4024.9 61045., -0.8261 
'(8.347') 94394.9 1 ')27.8 1069.7 -0.B641 
3 






-1.200 1.8 .2236 
- 20836. It 31.4202 
21550.1 1.870'> 
- 1'>63.3 1 0.8691 
264.9 1  O. 460 7 
2 9.3 .1395 
235d t •• 8 .8769 
- 24200.6 . 277 
- 24786.1 .4673 
25340.8 .6 63 
25864.2 .1583 
263 6.5 2. 663 
26 18.4 .9149 
- 272ljl.O .7345 
- 27655.8 .0033 
28034.5 .6322 




2 596.4 .2992 
29853.4 1.1039 
30095.1 .0 61 
2 0313.0 . 218 
30537.7 . 095 
23 740.4 . 690; 
30931.9 . 934 






- 32018.4 .3664 
232144.0 .9144 
32263.5 .4 80 
32377.2 .0850 
- 32485.5 .7037 
2325B8.6 .3422 
- 32 H6.iJ . 008 
- 32780.4 - .3268 
- 32869.4 - .6371 
32954.2 .9321 
)034.8 .2146 
3111.4 .4 38 
2 3184.2 . 412 
3253.2 .9874 
3318.6 . 32 
- 33"0. 'j - . 493 
438.8 2.6661 
3493. a -2.814(,.. 
233~4~.4 .0745 





-2 31B6.4 4.1285 
-23,1815.3 .2H31 






























































































































































































































































































































































































































































aA change in phase of an assigned reference element has occurred between this temperature and the preceding temperoture Melting point of
S, 588.3;57 ° K.
194 
TABLE I I. - Continued. THERMODYNAMIC PROPERTIES 
(104) HS (gas)J olecular eight, 33.074 
F rmation f om a s ign ed F rmation f m 
T, Cp, Hr-Ho, Sr, -(Ff-HOl , Hr , r f r nce el ments g seous toms 
o  col/mole o  col/mole c l/mole O  c l/mole l/mole (~Hrlf, l glo f ~ T' 
l/mole col/mole 
0 ------ 0 ------- 0 066.2 131.8 ------- - 400.0 
100 7.lt95 654.5 . 421 89.7 720.7 242.1 - .1327 - 141.5 
200 7.7697 1408.3 43.6419 7320.1 "> 74.5 3 301.9 - 4.4926 - 2J21.8 
298.15 7. 7 271 2171.4 46.7445 1 765.4 237.1 237.7 - 1. 418 - 300.9 
300 7.7242 2185.7 .7923 1 852.0 252.0 235.6 - 1.2783 - 2306.3 
a 400 7.5635 2949.9 48.9917 646.8 016.1 54.0 4.1022 2600.0 
500 7.4703 0.8 . 678 633.1 67.0 017.8 - 0.8427 2895.2 
600 7.4632 46.9 52.0280 769.9 513.1 4 57.0 - .3079 - 3184.6 
700 7.5211 95.6 .1821 031.9 261.9 154.8 - . '>200 - 3462.7 
800 7.6181 5952.4 54.1925 401.6 018.6 788.4 - .1 39 - 3726.6 
900 7.7338 1 .9 .0963 866.8 0786.1 3431.0 4.1735 3974.8 
1000 7.8546 7499.3 .9174 418.1 56 .5 3081.9 .3657 - 4207.4 
1100 7.9728 90.7 . 716 048.1 2356.9 740.7 - .7119 -84425.1 
1200 8. 0843 9093.6 .3701 750.6 3159.8 2406.4 .1725 4629.3 
1300 8.1872 9907.3 58.0214 520.5 3973.5 2017.8 .72J7 - 4821.0 
1400 8.2812 10730.8 8.6316 353.5 4 97.0 753.8 . 376 5001.7 
1500 8.3665 11563.2 59.2059  245.6 5629.4 314 3.3 . 088 - 51 2.7 
1600 8.4437 12403.8 .7 84 193.6 6470.0 15.8 .7238 - 5 35.2 
1700 8.5137 13251.7 60.2624 9194.4 7317.9 0800.7 .4751 - 5490.3 
1800 8.5771 14106.3 .7509 245.3 8172.5 487.9 .2562 -8 39.1 
1900 8.6347 14967.0 61.2162 101343.8 9033.2 0176.0 .0623 5782.3 
2000 8.6873 15833.1 61. 6605 74 7.8 9899.3 9865.1 . 103 - 5921.1 
2100 8.7355 16704.3 62.0855 1367,.3 0 70.5 9 55.0 .2649 - 6055.8 
2200 8.7797 17580.1 2.4 29 1 904.3 1646.3 245.8 . 039 8~187.2 
2300 8.8205 18460.1 2. 841 26173.3 2526.3 8936.7 .5291 -86316.0 
2400 8.8582 19344.1 3.2603 32480.6 3410.3 8628.1 .6435 6442.4 
2500 8.8934 0231.6 3.6226 3 824.9 4297.9 8319.6 . 473 6561.0 
2600 8.9261 21122.7 3.9721 45204.8 ~IB8.9 86689.9 
2700 8.9568 22016.8 64.3095 51618.9 6083.0 - 6811.7 
28CO 8.9857 22913.9 4.6358 58066.3 6980.1 86932.3 
2900 9.0129 3813.9 4.9516 6 45.8 7 80.1 87052.1 
3000 9.0386 24716.5 65.2576 71056.3 ~8782.7 -8 171.2 
31CO 9.0631 25621.5 5.5544 7597.0 9687.8 -87289.1 
3200 9.0863 6529.0 5.8425 84166.9 0 95.2 87407.7 
3 0 .1085 7438.8 6.1224 90765.2 1 05.0 87525.2 
3400 9.1298 28350.7 6.3947 97391.1 2416.9 87642.3 
3500 9.1502 9264.7 6.6596 4043.8 331.0 -87758.9 
3600 9.1699 30180.7 6.9177 10722.9 4246.9 8 875.3 
3700 9.1888 1098.6 7.1691 14 7.2 5164.9 87991.3 
380e 9.2071 32018.4 7. 145 241 6.5 6084.6 - 8106.9 
3900 9.2248 2940.1 7.6538 3 09.8 7006.3 9221.9 
00 .2420 3863.4 7.8876 37687.0 7 29.6 8336.7 
41LO .2586 4788.4 8.1160 4487.2 854.7 8450.9 
4200 9.2749 35715.1 68.3393 5 3 0.1 69181.3 - 8564.7 
4300 9.2907 36643.3 8.5577 58155.0 7 709.6 8677.8 
4400 9.3061 37573.3 68. 7E 5 65021.4 1639.5 8790.4 
4500 9.3212 38504.6 8.9808 271909.0 72570.9 - 8902.3 
4600 9.3359 39437.4 69.1859 278817.5 73503.7 -89013.7 
4700 9.3504 403 1.7 9.3868 285746.1 74438.0 89124.3 
4800 9.3645 41307.5 9.5838 92694.7 5 3.7 - 89234. 2 
4900 9.3184 42244.7 69.7170 96 2.6 76310.9 -89 43.2 
5000 9.3920 3183.3 .966l 06650.0 7249.5 -89451.4 
5100 9.4C61 44123.1 70. 28 313656.0 7 189.4 -89558.9 
5200 9.4196 45064.5 0.3356 320680.5 79130.7 -89665.3 
5300 9.4329 46007.0 70.5151 327723.1 8 073.2 -89770.8 
5400 9.4460 46951.1 0.6916 34783.4 1017.3 -89875.3 
5500 9.4590 47896.3 70.8650 341861.3 1962.5 -89978.8 
5600 9.4719 48842.8 1.0356 348956.4 82 9.0 -90081.3 
57CO 9.4846 49790.6 71.2033 35 068.3 3856.9 -90182.1 
5800 9.4973 50739.8 1.3684 363196.9 48 6.0 -90283.0 
5900 9.5098 51690.1 1.5308 370341. <) 85756.3 -90382.2 
6000 9.5222 52641.7 71.6908 3 7503.0 86 07.9 -9U480.2 
aA change in phase of an a signed r f r nce lement has occurred between this temperature and the pr ceding temperature. elting point of 

































































TABLE IIl. - Continued. THERMODYNAMIC PROPERTIES
































































°A change in phase o( an




























































































































































































































































































































































































































assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
BLE II. o tinued. ERMODYNAMIC OPERTIES 
05) 2S as); olecular eight, 4.082 
ormation rom 
95 
signed ormation om 
T, Cp, Hr-Ho , ST' -(Ff-Hal , Hr , f r nce lements aseous toms 
o  l/mole o  ol/mole l/mole O  / ole l/mole (f,Hrlf, l glo f f, f, 
ol/mole ol/mole 
c ------  ------- 0 - 1SS.5 4122.0 ------- 732d2.3 
l  C .9566 S0.t (.4217 251.5 4C8.9 4255.C 2.1373 13984.4 
C .S> 12 5E7.3 5.9 24 601.2 612.3 453.8 .4273 1 4 18.7 
Y8 015 B.lE31 379.5 9.lC26 278.4 820.0 4820.0 . 713 7 456.3 
0fJ .1884 394.7 S.2135 2369.4 804.9 4827.6 .7491 75470.0 
 C .5200 29.4 1. ClZt 7415.6 - S7C.I - 7E?S .8 3? - 76189.9 
CO .S(87 1CO.5 S3.554t 2616.9 099.0 51.2 .1536 7 861.8 
toe .3289 01 .2 S.215< ZE1l7.3 187.3 196.4 .6538 7482.4 
C .lt33 966.8 6. 864 3713.7 232.8 743.9 .2653 178051.6 
CO 0.1S27 t:.9tJt.7 E.C183 S449.9 34. a 21.8 .9540 178571.0 
CC IC.tCl2 CC4.t S.2427 5 13.8 05.1 62.5 .6982 79043.6 
lcec 10.91S0 083.9 0.3795 1295.6 8 .4 90 C.7 .4833 1 9413.2 
lice 1.322C 01S9.3 0 423 7387.2 99.7 9451.2 .2991 79863.8 
200 1.6300 1347.1 2. 409 3'>SI.9 147.& - 8C8.3 .1397 - 80219.8 
DOC 1.9C48 2524.1 3.3826 9873.5 324.6 I46.5 .( 02 80544.9 
CC 2.1 94 3 27.1 4.2742 6256.8 527.5 I 469.0 . 760 80843.0 
CC 2.3U2 4953.1 1'5.12C( 2726.8 rl53.6 0779.6 .7 56 - 8 11 7.3 
1600 12.5UI' 6199.7 5.9245 9279.4 nOO.2 1079.8 . 63 81370.5 
l C 2.7355 7 64.8 1'.6,13 5910.5 IC265.2 1371.3 . 762 81605.4 
8 0 2. S18 8746.3 7.423< 02 16.5 54&.7 l65~.3 .4 39 818:<4.0 
gec 3.0"28 C042.6 8.1241' l 9394.2 2843.1 1934.6 .4187 8 028.5 
C D.lfC6 1352.4 8.7964 16240.5 4152.8 2C9.4 . 490 8 220.3 
CC 3.2771 2674.4 t9. 14 23152.6 '> 74.8 - 2480.5 .2849 - 82401.1 
2 C 3.;E38 4C(7.5 C.C615 3C127.9 6807.9 2748.2 . 251 82572.1 
nec 3.4E2C 5350.8 C.6587 37164.1 8 51.3 3013.6 . 698 82734.3 
400 3.5127 I:7C3.6 1.2344 4258.9 9504.1 - 3276.1' . 174 82888.7 
5 0 3.6!:71 8(65.2 1.7902 51410.3 <'C865.6 3537.7 .0687 8 036.1 
6(C 3.7359 9 34.9 2.3274 56 16.3 2 5.3 83177.2 
7 0 3.8(98 0812.2 2 .8472 lC5875.2 3 '12.6 83312.5 
8 0 3.8794 2196.7 3.3507 73185.2 49>7.1 83442.7 
9 C 3.9452 3587.9 3.8389 18(544.8 6388.4 83568.0 
(O 4. (78 4985.6 4.3127 87952.5 786.1 836 8.8 
1 0 4.0674 6389.4 4. 73C S54C~.9 9189.8 83805.4 
CC 4.1244 799.0 5. 205 09G6.7 CS99.4 83918.0 
3(C 4.1"2 9214.2 ::. 56C 10450.6 2014.6 84026.9 
4CC 4.2320 063"4.8 6.C801 18C37.5 3435.2 84132.2 
5CC 4.2829 2C60.5 ( .4934 2; 66.3 34861.0 84233.9 
CC 4. 23 3491.3 H.8>64 335.9 6291.8 84332.3 
O 4.3<C3 4926.9 17.2 98 41045.2 727.4 84427.4 
eco 4.4<71 63<7.3 7.6739 4 193.5 19167.8 84519.2 
9 C 4.4127 7812.3 8.0492 565 9.7 'tC612.H 84607.7 
CCO 4.5173 9261.8 8.4162 6 4C3.1 2C02.3 84693.1 
l  C 4.5E11 se715.7 8.7752 7 62.7 3S16.2 84775.3 
2ec 4.6C41 2174.0 9.1261' 8(157.9 4974.5 84854.2 
3CO l't.6463 53636.5 9.4708 087.8 6437.0 84930.0 
4 0 4.6880 51C .~ 9.8C8C 9cC51.8 79C3.7 85002.5 
CC 4.7291 6574.1 0 .. 138= 4C49.2 9374.6 85071.8 
6 0 4.7698 8049.1 0.4627 12079.3 0849.5 85137.8 
7 0 4.8100 9528.1 C.7 C8 20 41.5 2328., 85200.6 
ecc .84<;<; 1011.1 1.0930 28235.2 3811.5 85260.0 
9(C 4.«94 C2498.0 1.3991' 3c359.9 5298.5 65316.1 
eec 4.9287 3988.9 Et.7C08 4 15.( 6789.4 85368.8 
1 C 4. 9E 77 54e3.8 1. 968 526 9.9 8284.2 85418.1 
2(C 5.Cet5 H9E2.5 32.28H 6C914.2 ~9782.9 85463.9 
3CO 5.C451 B485.1 2.574( S157.3 1285.5 85506.3 
4(( 5.0836 991.5 82.855t 7428.8 2792.0 8'>545.1 
5CC IS.I22C 15CI.8 b~.1321 85728.3 4302.2 8'>580.4 
(;00 ~.lcC3 3C15.9 .4C56 94C5'>.2 cSBl6.3 85612.1 
S7C( l:i .. 1 c; 8. 5 4~33.8 E3.6742 CZ409.2 7 34.3 8'>640.2 
';E0( 5.23C7 6055.6 3. 38S 1(789.9 6H856.0 85664.7 
9C( 5.2748 75El.2 4.1991 191 6 .. <;1 "((381.6 85685.5 
cce I? .. 3 129 9 1C.5 e .4561 271029.7 1911. G 85702.:' 
a  hange i  hase f n signed f rence lement as curred etween t is t mpe ature nd t e receding t mperature. elting oint f 




















































































































































































































































































































































































































T, cp, Hr-Ho , OK col/mole OK col/male 
C ------ C 
lCC 4.9681 496.S 
2ce 4.9681 993.6 
2'1,;.1, 4.,681 1481.3 
300 4.9681 14,(.4 
4CO 4.9EEl 1987.3 
SCC 4.'6El 2484.1 
loCO 4.,6El 2980 9 
7CC 4.96S1 3477.7 
eGC 4.9661 3974.5 
9CC 4.9c81 4471.3 
lCce 4.96El 4968.1 
lICe 4.96el 5465.C 
12C( 4.9681 5961.8 
1300 4.9Hl 6458.6 
14CC 4.96 El 69~5.4 
15CC 4.9681 7452.2 
IHC 4.9681 7949.0 
17CC 4.9661 8445.9 
18CO 'i .96 El 8942.7 
1900 'i. 96 El 9439.5 
2000 'i.9E81 9936.3 
21CO 4.9681 lC433.1 
2200 'i.geSl lC929.9 
23CC 4.96El 11426.7 
2'iCC 4.96 el 11923.6 
25C( 4.9tE! 12420.4 
2tCC 'i.9ttl 12917.2 
27CC 4.9ee I 13'i14.C 
2800 4.9681 139IC.8 
29CC 4.9681 144(7.6 
3CCC 4.9tEl 14904.4 
31CO 4.S6et 154Cl.3 
32C( 4. Sf El 15898.1 
33CC It. 9(: 81 163<:;4.9 
34C( 'i .~t €I 16891.7 
35CO 4.9c81 173E8.~ 
36CC 4.<JfEl 17885.3 
n(c 4.968t 18382.2 
38CO 4.9681 18879.C 
39C G 4.9681 19375.8 
4CCC 4.9EEl 19872.6 
4100 4.StEl 2C3t9.4 
4 2C C 4.96El 20866.2 
43CC 4.9c81 21303.C 
44CC 4.9681 21859.9 
'i5CC 'i.9681 22356.7 
'i6CC 4. SCE 1 228~3.5 
4HC 4.SCEI 2335C.3 
'iSCC 4.9t81 23847.1 
It SC C 4.9(:81 2'i343.9 
5CCC 4.9CEl 248'i0.7 
5ICO 'i.9t81 25337.6 
52C( 4.9681 25834.'i 
53(C 4.stEl 26331.2 
54 C C 4.S681 26828.C 
55CO 'i.9t81 27324.8 
56CC It. g6 81 27821.6 
57CC 4.9681 28318.5 
5ace l-t. ':H:81 288'15.3 
59(C 4.968 1 29312.1 
6cce 4.9681 298C8.9 
TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(106) He (gas)) molecular weight, 4.003 
Formation from assigned Sr, -(FI-Hal, Hr , reference elements 
col/mole OK col/mole col/mole (!:::.Hflf, lag io Kf col/mole 
------- C -1481.3 0 -------
24.698 " lS73.C -<;84.4 0 0 
28 1421 4634.8 -487.6 0 0 
30.1251' 7500.7 C.O 0 Q 
3C .1565 7556.5 9.2 0 0 
31.5857 1(647.0 506.C 0 0 
32.6944 13863.1 lCO 2.8 0 0 
33.6C02 17179.2 1499.6 0 0 
34.3660 20578.5 1996.5 0 0 
35.029~' 24049.0 2493.3 0 0 
35.6146 27581.8 2990.1 0 0 
36.138C 31169.9 3486.9 0 0 
36.6115 34807.7 3983.7 0 0 
37.0436 384,0.8 4480.5 0 0 
31 .. 441~ 42215.3 4977.3 0 0 
37.8097 45978.1 5474.2 0 0 
38.1524 49776.4 5971.0 0 0 
38.4731 536(7.9 6467.8 0 0 
38.7143 5-1470.4 6964.6 0 0 
3S.0582 61362.1 7461.4 0 0 
3S.3268 t5281.5 7<;58.2 0 0 
39.5817 69227 .0 8455.0 0 0 
39 8241 73197.4 8951.9 0 0 
4C.C552 77191.5 9448.7 0 0 
4C.2760 812(8.1 9945.5 0 0 
40.4875 85246.4 10442.3 0 0 
'i(.69C3 89305.3 10939.1 0 0 
4C 8851 93384.2 11435.9 0 0 
'i 1.0726 97'i82.1 11932.8 0 0 
'il.2533 101598.5 12429.6 0 0 
41.4277 105732.6 12926.4 0 0 
'i 1. 5961 lC9883.8 13423.2 0 0 
41.7590 ll'iO 51. 6 13~2C.C 0 0 
41.9167 llE235.4 l'i416.8 0 0 
42.0696 122434.8 14<;13.6 0 0 
42.2179 126649.2 15410.5 0 0 
42.3619 130878.2 15907.3 0 0 
42.5C19 135121.4 164C4.1 0 0 
42.638C 139378.5 16900.9 0 0 
42.77C~ 143648.9 17397.7 0 0 
42.8995 147932.4 17894.5 0 0 
43.0253 152228.7 18391.3 0 0 
43.148C 150537.4 18888.2 0 0 
43.2677 160858.2 19385.C 0 0 
'i3.3846 165190.9 19881.8 0 0 
43.498E 169535.1 20378.6 0 0 
43.6105 173890.5 20875.4 0 0 
43.7197 178257.1 21372.2 0 0 
43.8265 182634.4 21869.1 0 0 
43.9311 187022.3 22365.9 0 0 
4'i.0336 191420.6 22862.7 0 0 
44.1339 195828.9 23359.5 0 0 
'i'i 2323 20C247.3 23856.3 0 0 
'i'i. 3288 204675.4 24353.1 0 0 
44.423'i 209113.0 24849.9 0 0 
'i4.5163 213560.0 25346.8 0 0 
4'i.6075 218C16.2 25E43.6 0 0 
'i'i 697C 222481.4 263'i0.4 0 0 
44.7849 226955.5 26837.2 0 0 
44.871, 231438.3 2B34.0 0 0 
44.9562 235929.7 27830.8 0 0 
'is.0397 24C429.5 28321.6 0 0 
Formation from 
gaseous atoms 
































































































































OA change in )hose of an


































































TABLE III. - Continued. THERMODYNAMI0 PROPERTIES
(107) Li (gas); moleoular weight, 6.9_0






























































































































































































































































































































T, Cp, Hr-Ho, OK col/mole OK l/mole 
[ ------ 0 
I  4.91'81 496.8 
C . 1'El 993. C 
2<;E.15 4.9tEl 481.3 
3  .9tEl 14 ~ C. 4 
O . 1'81 87.3 
a 5  4.91'81 84.1 
600 4.91'81 8C.9 
7C C 4.91' El 477.7 
H  .9tEl 974.5 
9 C 4.91'82 471.3 
l O 4.91'82 491'8.1 
ll C 4.91'82 1'5.C 
C .%82 9t!.8 
13CO 4.91'83 458.6 
1400 .9H5 6955.4 
1500 4.9HS 452.3 
lUO . Ses8 7949.2 
17CO 4.9713 46.3 
1800 4.9738 943.5 
19 C .9 77 41.1 
20CO 4.9833 39.1 
lCO .9QC 10437.10 
.2 2eo 5.CC13 l 937.4 
3C( .0145 11438.2 
24CC '3.03C9 1940.4 
25CO 5.CoC8 12444.5 
U C 5.0745 29'00.7 
7 C .lC21 3459.5 
8CO .1~37 3971.3 
9 C 5. lC 93 486.4 
( .2 90 5 C5.3 
100 .2528 528.~ 
.3 2eo .3(C5 6055.9 
33 ( 5.3516 16588.5 
4CC .4(68 7126.3 
0 C .4657 7HS.9 
6C( '. 2E1 8219.6 
3700 5.5~4C 8 75.7 
8 0 . 635 9338.5 
9 O .7364 908.5 
40 C .8128 20485.9 
4100 5. E <;2 7 21071.1 
2(( .971'2 1 1'4.1' 
43CO 6.C635 266.5 
4(C 6.1355 22870.S 
5CO 6. ;;:31 3488.1 
460C 6.3155 4115.0 
7(0 .4 11 24751.3 
48CO 6.SCSS 5391;3 
49 C .6117 26C53.4 
50(( f.71es f719.8 
510C 6.8;;:25 73~5.5 
52C( 6.9338 28083.3 
53CO 7.0485 2E782.4 
54 C 7.1664 9493.1 
55CO 7.2875 0215.8 
56ce 7.4119 ~O<;5C.7 
57CO 7.5'S5 31698.3 
5E(0 7.6701 ~2458.7 
5900 7.8(36 ~3 32 .. 4 
6 (0 7.9399 3401g.1' 
BLE I. - ontinued. ERMODYNAMIC OPERTIES 
( 7) i ( as); olecular eight, .940 
rmation om signed 
Sr, -( f-HOl, Hr , r f rence lements 
col/mole O  ol/mole ol/mole /::,.Hflr, loglo r 
ol/male 
-------  3 S43.8 05 .0 -------
.7 61 274.8 4C.6 8428.E 78.3066 
31.1598 38.3 <;37.4 484.9 6.2773 
.143~ 84CO." 425.1 425.1 - 2. 409 
.114L 61. 8 e434.2 423.2 2.2672 
34.6C35 854.1 8931.1 8297.2 5.2791 
5.7 21 372.0 427.9 380.4 - l.1358 
c .6179 8989.8 <;24.7 11'4.2 - .4 02 
7.3837 269C.9 (421.5 6561.9 .4915 
38.0471 6463.2 C918.3 6166.5 .C526 
8.6 23 0297.7 1415.1 6572.3 .9395 
9.1557 41€7.6 <;11.9 379.3 .0538 
':1.6 Q.2 El27 .2 4C8.8 187.1' 2.3328 
4C.C615 2 12.1 2905.6 97.C .7352 
C.4592 1'138.4 3402.4 807.6 .2324 
4C.8274 0 02.9 3899.2 5 19.4 .8C34 
1.1702 303.0 396.1 432.5 .4337 
41.4909 2436.2 4893.C 5246.8 . 120 
1.7922 2600.5 539C.l 5062.5 .1705 
~ .01t:5 6794.1 87.3 4819.5 G.4 02 
2.3450 1CI5.3 6384.9 460,8.1 .6426 
2.6009 ,262.7 82.9 4518.3 .8418 
2.8442 9035.1 1381.6 43 0.4 . 20Y 
3.C767 .3E31.2 7881.2 4lC4.c . 1 28 
4:3.299.t: EEl5(.1 8382.0 3991.2 . 301 
3.513( 2490.8 884.2 3820.4 .4642 
43.7188 6852.4 9388.3 3652.7 .5872 
3.9173 l 12 4.3 9894.5 
4.lC93 05635.7 4C3.3 
4.2954 1 056.0 915.0 
4.4762 1 94.6 1430.2 
4.6'021 18951.0 1 49.1 
4.8236 23 24.9 02472.1 
4.9911 27915.6 29SS.7 
5.155( 32423.0 35 2.3 
5.3155 3(;946.5 4C70.1 
5.4731 41486.0 4tl3.7 
0.628( 46C41.0 5163.4 
5.7803 5C611.5 5719.5 
5.9304 5197.C 6 82.3 
6.C785 59797.5 E52.3 
6.2241' 64412.7 7429.7 
6.3691 1'9( 2.4 08014.9 
6.5 21 73 86.4 8608.4 
6.6036 78344.7 921C.3 
6.7926 83016.7 9814.7 
6.9 13 877C2.8 0431.9 
47.01'91 92402.8 1058.8 
7.2059 197116.6 16S5.1 
7.34 g 201844.0 2341.1 
7.4772 C6585.0 ;'997.2 
7.611E 1339.4 36 3.6 
.7451' 21C1C7.2 43 9.3 
7.8792 2C888.4 65 (2"1. 1 
8.0123 25(;83.0 5726.2 
E.1452 3C49C.9 6431'.9 
8.2778 235312.0 715~.6 
E.4102 40146.5 7894.5 
E.5425 2 4<]<;4.1 H642.1 
8.674ti 4~854.9 1'94C2.5 
8.8070 54729.0 70176.2 
E.g393 259616.4 IC963.4 
7 
F rmation f om 
g seous toms 
































































aA change in phase of an a sig ed ref r nce lement has o curred etween this temperature and the pr ceding temperature. elting oint f 













































































































































































































































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(108) Li (crystal, liquid); molecular weight 6 940 , 
Formation from ass igned 
Sr. -(Ff-H(j).a Hr. reference elements 
callmole oK callmole callmole (!::: Hf)f. loglo Kf 
callmole 
0 0 -11(6.2 0 -------
1.746 56.6 -988.2 0 0 
4.734 388.1 -547.5 0 0 
6.951 <;66.2 ( 0 0 
6.9S8 979.2 11.0 0 0 
S.175 1769.9 633.9 0 0 
S.623 2264.2 995.6 0 0 
11.204 2264.2 1712.7 0 0 
11.907 2799.8 2C47.-5 0 0 
13.2C7 4057.5 2760.5 0 0 
14.285 5433.7 3459.6 0 0 
15.209 6909.2 4151.8 0 0 
16.023 8471.7 4842.8 0 0 
16.75 e lCl11.2 5532.6 0 0 
17. 4C 6 11819.2 6221.2 0 0 
Ie. CC4 13590.0 6908.6 0 0 
Ie.554 15419.2 7594.8 0 0 
19.C61 17299.4 827<;.8 0 0 
19.533 19229.7 8963.6 0 0 
IS.974 21206.C 9646.2 0 0 
2e.387 23224.1 10327.6 0 0 
2e .176 25282.8 11C07.8 0 0 
21.143 27318.1 11686.8 0 0 
21.490 29509.2 12364.6 0 0 
21.820 31614.6 13041.2 0 0 
22.135 33814.2 13716.6 0 0 
22.434 361Cl.2 143<;C.8 0 0 
22.121 38360.4 15(63.8 0 0 
22.995 4C645.1 15735.6 0 0 
Formation from 
gaseous atoms 
































TABLE III. - Continued. THEEMODYNAMIC PROPERTIES
































































CA change in =hose of an
































































































































































































































































































































































































































assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
BLE Ill. ontinued. RMODYNAMIC OPERTIES 
( 9) i  as); olecular eight, 13. 80 
r ation  
 
i ned F ation f  
T, Cp, Hr-Ho, S;, -(Ff-HOl , r , rence l ents gaseous ato s 
o  col/mole K l/mole l/mole o  ol/mole c l/mole (6Hflf, l lo  6 r , 
l/mole ol/mole 
0 ------ 0 ------- a 8127.6 5 34 .0 ------- - 5760.0 
1 0 . C89 2.3 .3105 12 .8 829.9 806.3 03. 224 - 6051.4 
200 8.2148 83.0 .6851 254.0 610.6 705.6 7.9280 264.3 
98.15 .6234 2312.0 .0521 716.6 439.6 439.6 9.7268 - 6410., 
e .6284 327.9 .1054 1803.7 0455.5 0433.5 9.4999 - 6413.0 
400 8.8278 3201.8 49.6179 645.4 329.4 061.6 0.3429 6532.7 
a 500 8.9449 090.8 1.6014 709.8 218.4 't 12 3.4 4.9611 - 637.3 
600 9.0257 4989.6 3.2397 954.3 3 17.2 7596.2 1.4736 6732.2 
0 .0 82 895.4 .635" 349.8 023.0 7103.8 . 093 6820.0 
800 9.1407 806.9 5.8530 7875.5 4934.5 630.9 .1798 26902.2 
900 9.LE71 7723.3 56.9323 515.8 850.9 6165.3 . 713 6 79.4 
1 0 . 298 644.2 7.9025 258.3 71.8 5706.6 4 58 7052.1 
1100 .2700 569.2 8.7841 5093.3 , 696.8 5254.4 .7519 7120.7 
1200 9.3084 0498.1 9.5924 1012.7 8625.7 4808.5 . 062 7185.4 
1300 .3457 11430.8 60.3389 09.7 9558.4 4368.8 .3819 72 6.4 
0 .3821 367.2 .0328 30 8.7 0494.8 3935.2 .8513 7 03.6 
1500 9.4178 307.2 .6814 9214.8 1434.8 3507.6 . 3964 7357.4 
6 0 .4530 4250.8 2.2903 5413.7 2378.4 3086.0 . 023 7407.7 
1700 .4 78 5197.8 2.8644 1671.7 325.4 2670.2 .6577 7 54.7 
1800 .5 23 6148.3 3.4077 7985.5 4275.9 260.3 O. 3545 27498.7 
1900 9.5566 7102.3 3.9235 04352.3 5 29.9 1856.3 .0857 7 3 .9 
0 .5907 18059.6 4.4145 10769.4 6187.2 1458.0 0.1542 7578.6 
2100 9.6246 19020.4 4. 833 17234.5 7148.0 1065.6 .3689 7615.2 
2 0 .6584 984.6 5.3318 37 5.4 8112.2 0679.0 .5619 7650.2 
3 0 .6921 0952.1 5.7619 30300.2 9079.7 0298.1 .7371 7684.2 
2400 .7257 21923.0 6.1751 36897.2 05 O. 6 923.0 .8957 27717.8 
5CO .7592 22897.2 6.572 8 43534.7 1024.8 9 53.6 .0405 751.7 
6 0 .7927 3874.8 6.9562 50211.3 2002.4 786.6 
7 0 .8261 4855.8 7.3264 56925.5 2983.4 78 3.2 
2800 .8594 25840.0 7.6844 63 76.2 3967.6 7862.5 
9 0 .8927 6827.6 8.030<; 70462.0 4955.2 7905.1 
3000 9.9260 7818.6 8.3669 7 82.0 5946.2 7951.9 
1 0 .9592 812.8 8.6929 84135.1 6940.4 28003.8 
3200 9.9924 9810.4 9.0096 191 20.3 7936.0 -28061.5 
3 0 0.0256 0811.3 9.3176 91936.7 8938.9 28125.6 
400 0.0588 1815.5 9.6174 04883.5 943.1 8197.1 
3500 0.0 19 2823.1 9. 094 1859.9 0950.7 8216.8 
3600 10.1250 33833.9 0.1942 18865.1 1961.5 8365.3 
7 0 0.1582 4 48.1 0.4721 25 98.5 2975.7 8453.3 
8 0 0. 912 5865.6 0.7434 32 59.3 3993.1 8571.5 
3900 0.2243 6886.3 1.0085 40047.0 :'013.9 28690.6 
00 0.2574 7910.4 1.2678 47160.8 6038.0 821.4 
1 0 0.2905 8937.8 1.5215 54300.4 7065.4 28964.5 
2 0 0. 235 968.5 1.7699 61465.0 8096.1 29120.6 
4300 10.3566 1002.5 2.0132 68654.2 9130.1 29290.5 
400 0.3896 2039.8 2.2517 75867.4 0167.4 29462.0 
4500 10.4226 3 80.4 2.4855 83104.3 12 8.0 9655.8 
600 0.4557 4124.4 2.7149 90364.4 52.0 29865.7 
4700 0.4887 5 71.6 2.9402 97647.2 3299.2 -3 091.1 
4800 0.5217 46222.1 3 . 613 04952.3 4349,7 -30332.6 
900 0.5547 7275.9 3.3786 12279.3 5403.5 -305 0.9 
5000 10.5877 8 33.0 3.5922 19627.9 6460.6 -308 6.6 
100 0.6207 9 93.5 3.8022 26997.6 7521.1 -31157.6 
5200 10.6537 50457.2 4.0087 34388.2 85 4.8 -31469.5 
300 0. 867 1524.2 4. 120 41799.3 9651.8 -31800.5 
4CO 0.7197 2594.5 4.4120 49230.5 0722.1 32 51.7 
500 0.7527 3668,2 74.6090 56681.6 101795.7 -3 523.4 
5600 10.7857 54745.1 4.8031 64152.2 10 8 2.1 -32916.4 
5700 0. 187 5825.3 4.9943 71642.1 03952.9 - 3 31.3 
800 0.8516 56908.8 75.1827 79151.0 05036.4 - 3768.1 
5900 0.8846 57995.6 5.368:' 386678.6 061 3.2 -342 9.2 
60CO 0.9176 9085.7 5.5517 94224.6 07213.3 -34713.4 
a  change i  p ase of an a signed r f r nce lement has o curred etween this temperature and the preceding tempe ature. elting oint f 

































































TABLE IlI. - Continued. THERMODYNAMIC PROPERTIES




























































































































































































































































































































































































































































































































































°A change in )hose of on assigned reference element has occurred between this temperature and the preceding temperature Melting point of
LI, 453.70 ° K.
200 
ABLE I I. - o tinued. HERMODYNAMIC PROP RTIES 
(110) iCl (gas); olecular eight, 2.397 
ormation from ssigned Formation fro  
T, Cp, HO-Ho T 0' ST' -(Ff-HOl, Hr, reference elements seous 
oK ol/mole oK ol/mole ol/mole OK col/mole col/mole (t;,.Hflf, l lo f t;,. T, 
ol/mole col/mole 
0 ------  ------- 0 -49965.9 -47763.0 ------- -114361.4 
1 0 .9778 95.3 2.8418 589.5 -492 0.7 -41533.7 01.9285 - 14659.8 
200 1.4134 410.7 1.1896 147.2 -48 55.2 47621.7 5.9648 1 940.1 
98.15 .9492 165.9 0.8546 2996.4 -478 0.0 -47800.0 8. 083 - 5175.7 
3 0 .9576 180.6 0.9038 3 90.5 -47785.3 7803.8 8.5922 - 5179.8 
0 .3174 95.8 3.2465 8302.8 -46970.1 48026.2 9. 688 - 15391.8 
a 0 .5406 839.6 5.1283 3724.6 -46126.3 -49 23.0 4.5753 - 15585.7 
0 8.6853 701.4 6.6991 93 8.1 -452 4.6 - 9308.6 0.9944 - 15765.2 
0 .7850 575.2 8.0459 5057.0 - 4390.8 -49573.2 8.4220 - 15931.8 
0 .8579 457.5 9.2240 40921.7 3508.4 9825.7 6.4 28 -116087.0 
0 .9139 346.2 0.2706 6897.4 -42619.7 - 073.3 4.9668 - 16232.2 
1 0 . 590 239.9 1. 122 2972 .3 -41726.0 0316.6 3.7480 - 11>368.5 
11 0 .9967 137.7 2.0679 9137.0 -40 8.2 -50556.2 2.1461 - 16497.2 
2 0 .0292 039.1 2.8521 5 83.5 926.9 0192.5 1.9012 16619.1 
3 0 .0519 09 3.4 3.5760 1705.4 9022.5 51025.1 1.1 39 - 16734.9 
400 .0840 18 0.5 4.2483 18097.0 8115.4 -51256.1 0.5800 - 16845.5 
500 .1 80 2760.2 4.8758 4553.6 7205.8 -51483.9 0.0 54 -116951.3 
16 0 .1304 3672.1 5. 643 1 10.9 6293.8 11 9.0 .5755 -111052.9 
700 .1516 4586.2 6.0185 1645.3 - 5319.1 -51931.6 .1592 -117150.6 
1800 .1718 502.4 6.5422 04273.6 463.5 2 51.8 .7875 17244.9 
9 0 .1912 6420.5 7.0386 10952.8 3 5.4 23 9.6 .4536 - 11336.2 
00 .2 01 1340.6 7. 105 17680.5 - 2625.3 - 2 85.0 .1519 - 17424.8 
100 . 284 8262.5 7.9603 24 54.2 1703.4 2798.2 .8718 - 17511.1 
200 .2463 9186.3 8.3901 31271.9 07 9.7 3009.1 .6274 - 17595.6 
3 0 .2638 0 11.8 8.8015 38 31.6 9854.2 53211.7 7.3981 -111678.6 
4 0 .2811 1039.0 9.1961 45031.6 - 8926.9 - 3 24.0 .1869 - 17760.5 
500 .2981 1968.0 9.5 53 51910.3 7998.0 53628.2 . 920 17841.9 
600 .3148 2 98.6 9.9403 58946.2 1067.3 17923.1 
700 . 314 3830.9 0. 922 65957.9 6135.0 118004.6 
8 0 .3479 4764.9 10.6318 13004.2 52 1.0 - 1 086.9 
900 .3642 5100.5 0.9601 8 083.9 4265.4 18170.5 
0 .3804 631.1 11.2779 8 1 5.9 23328.2 - 18255.8 
1 0 .3965 1516.6 11. 857 94339.1 2389.3 - 18343.3 
2 0 .4125 8511.0 11.8843 01512.7 2 48.9 - 184 3.3 
300 .4284 459.1 2.1742 08115.1 0506.8 -118526.3 
3400 -9. 443 402.1 2.4559 15941.3 9563.2 
-1 8622.8 
3500 .4601 1341.9 12.1299 23206.6 8618.0 18123.1 
6 0 .4758 294.7 1 . 966 30493.0 1 611.2 18827.7 
7 0 .4915 3243.1 13.2564 31805.7 6122.8 1 8936.9 
8 0 .5011 4193.0 3.5098 45144.1 5172.9 - 19051.0 
9 0 .5 27 5144.5 1 .1569 52501.5 1 821.4 19110.5 
0 .5 83 6091.6 3. 982 59895.3 3 68.4 -119295.1 
1 0 . 538 1052.2 1 .2339 67306.9 2913.1 19421.0 
2 0 .5693 8 08.3 1 .4643 1 41.9 1951.6 - 19564.1 
3 0 .5 48 8966.0 4.6891 82199.6 0 9.9 19109.3 
4 0 .6 03 925.3 1 .9lO'2 89619.6 40.6 19854.6 
5 0 .6151 86.1 1 .1261 97 81.5 9 19.8 - 20011.0 
6 0 .6311 1848.4 15. 316 04104.1 11.5 20175.5 
7 0 .6465 812.3 1 .5449 12248.9 153.6 - 20341.1 
8 0 . 619 11.1 1 .1482 19813.6 - 188.2 -120527.9 
9 0 .6 72 144.1 1 .9416 21398.4 - 21.2 -120716.6 
0 .6 25 13.2 1 .1432 ~003.0 - 252.8 - 20914.0 
1 0 .1019 683.2 1 . 53 2 26.9 - 282.1 2 119.0 
0 .7232 1654.1 6.5240 0269.9 311.2 21334.5 
0 .1385 8621.8 .1093 1931.6 38.1 - 21559.7 
4 0 .1538 9602.4 .8915 65611.1 63.5 - 211 4.9 
0 .1691 518.6 1 .0106 31 309.8 2.1 20 0.4 
0 ~  7843 1 56.3 1 .2468 3 1025.7 1 90.3 - 296.6 
7 0 . S96 2535.5 11.4201 3 8159.1 69.5 - 2563.8 
0 . 149 516.2 .5907 3 6509.6 50.3 
- 2842.3 
0 . 301 498.4 1 . 7586 42 1.1 32.5 - 3132.5 
0 . 454 5482.2 .9239 12061.2 516.3 - 3 34.6 
 ange i  pha e f a  signed ference l ment s curred tween t is 'l pe ature d t  ceding t perature, lting aint f 


























































- . 139 
- .8036 
-0.8903 
- .9 41 




TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES















































































































































































































































































OHiO refers to crystal state.
bA change in phase of an assigned reference element has

































































































































































































































































































occurred between this temperature and the preceding temperature Melting point
T, Cp, Hr -H(j,a 
 ol/mole o  col/mole 
0 ----- 0 
100 . 37 0.0 
200 10.31Q 145.8 
298.15 11.470 2223.6 
300 1.487 2 4.9 
400 12.150 429.2 
b 500 2.72L 673.0 
600 13.269 5972.6 
700 3.806 7326.4 
800 4.3 fl 733.7 
C 883 14.771 9942.0 
883 5.0 702.0 
900 5.0 4957.0 
1000 5.0 6457.0 
1100 5.0 17957.0 
1200 5.0 457.0 
1300 15.0. 20957.0 
1400 5.0, 2457.0 
1500 15.0 3957.  
1600 5.0 5457.0 
1700 15.0 6957.0 
1800 5.0 8457.0 
1900 5.0 957.0 
2000 15.0' 31457.0 
2100 15.0· 2957.0 
2200 5.0, 34457.0 
2300 5.0 5957.0 
2400 15.0 7457.0 
500 5.0 8957.0 
600 5.0, 0457.0 
700 5.0 1957.0 
800 15.0 43457.0 
2900 5.0 4957.0 
3000 15.0 6457.0 
3100 5.0 7957.0 
3200 15.0 9457.0 
300 5.0 0957.0 
3400 15.0 2457.0 
3500 5.0 3957.0 
3600 15.0 5457.0 
3700 15.0 69 57.0 
800 5.0 8457.0 
3900 15.0 957.0 
4000 5.0, 61457.0 
4100 5.0 2957.0 
200 5.0, 457.0 
4300 5.0 5957.0 
4400 5.0 7457.0 
4500 15.0 8957.0 
600 15.0 70457.0 
4700 5.0 1957.0 
4800 15.0 3457.0 
900 5.0 4957.0 
5000 5.0 6457.0 
100 5.0 7957.0 
5200 15.0. 79457.0 
300 5.0 80957.0 
5400 15.0 2457.0 
5500 15.0 83957.0 
5600 5.0 457.0 
5700 5.0 6957.0 
800 15.0 8457.0 
5900 15.0' 957.0 
6000 5.0 1457.0 
a Q refers to crystol s ate. 
BLE III. - Oontinued. ERMODYNAMIO OPERTIES 
ll) iOl ( rystal, uid); olecular eight, .397 
rmation f om a signed 
ST' -(Ff-H(jl,a r , f r nce lements 
col/mole o  col/mole ol/mole {/:,.Hflf, l glo r 
ol/mole 
0 0 - 923.6 -97720.7 -------
. 06 120.6 - 9663.6 7926.6 9.5248 
. 0 4.2 - 8 77 .8 78 4.4 02.5406 
14.170 01.2 - 700.0 7 0.0 .3672 
.241 27 .4 76 8.7 7697.2 6.9255 
7.644 628.4 6 94.4 - 75 0.5 .1458 
0.417 53 .5 5250.6 98147.2 .4607 
22.785 698.4 - 3951.0 7995.0 .3160 
4.871 083.3 - 2597.2 779.6 6. 220 
.749 65.5 - 189.9 97507.2 2.4 11 
8.186 4946.2 981.6 6284.5 .9 80 
3.571 946.2 5221.6 2470.9 .9 80 
3.863 519.7 49 6.6 2420.1 9.4784 
5.443 lB986.0 34 6.6 2057.1 .2384 
36.873 22603.3 19 6.6 1694.6 5.4 31 
8.178 6356.6 04 6.6 1332.2 3.8 79 
39.378 0234.4 89 6.6 0 69.8 .6206 
0.490 4 29.0 - 74 6.6 0607.4 11.5306 
1. 25 8 30.5 59 6.6 0244.7 0.5895 
2.493 2531.8 4 6.6 98 1. 8 .7693 
3.402 6826.4 29 6.6 9518.5 .0485 
4.260 1211.0 14 6.6 9154.8 .4105 
5.071 5677.9 9 6.6 8790.8 .8420 
45.840 60223.0 84 6.6 8426.3 . 324 
6.5 2 4844.2 69 6.6 8061.4 .8733 
47.270 69537.0 54 6.6 87696. 0 .4575 
7.937 4298.1 39 6.6 7330.1 .0 97 
8. 75 9123.0 24 6.6 8 963.7 .7345 
9.187 4 10.5 09 6.6 6596.8 .4184 
9.776 8960.6 94 6.6 
0.342 3966.4 79 6.6 
0. 87 9026.6 64 6.6 
1. 14 0 143.6 49 6.6 
1.922 093 9.0 34 6.6 
2. 14 14526.4 19 6.6 
52.890 1 791.0 04 6.6 
3.352 25104.6 89 6.6 
3.800 30463.0 74 6.6 
4.234 35862.0 59 6.6 
4.657 41308.2 4 6.6 
5.068 46794.6 29 6.6 
5.468 5 321.4 414 6.6 
5. 58 57889.2 9 6.6 
6.237 63491.0 -384 6.6 
6.608 69135.8 -3 9 6.6 
6. 69 74812.8 -35466.6 
7.322 80527.6 39 6.6 
7.667 86277.8 32466.6 
8.004 92061.0 -309 6.6 
8.334 9 879.4 94 6.6 
8. 56 03726.2 -27966.6 
58.972 209608.6 466.6 
9.281 215519.9 - 4966.6 
9. 85 21468.0 - 3466.6 
9.882 27441.2 - 1966.6 
0.173 3442.6 - 0466.6 
0.459 239475.7 - 8966.6 
0.739 45533.6 - 7466.6 
1.014 251620.0 - 5966.6 
1.284 257733.4 - 466.6 
1.550 63878.0 - 2966.6 
61.811 270046.8 - 1466.6 
2.067 276238.3 - 9 .6 
2.319 282457.0 - 46 .6 
 
F rmation f om 
g seous toms 
t::.Hf  l glo K 
l/mole 
- '<319.1 --------
6 052.7 8.0591 
- 65162.7 1 7.6288 
650 5.7 8.2287 
65073.2 7."825 
- 64H6.1  .4 23 
- 64710.0 .4219 
- 6 451.6 .4319 
- 64138.2 .8825 
63768.5 2.4837 
61798.6 .2783 
- 58639.8 8.2783 
58579.0 .5413 
- 58109.1 .6961 
57635.6 0. 95 




15 225.7 .8378 
54737.5 .5925 
5 248.0 . 892 
53757.4 . 051 
53266.1 .6 22 
52774.3 .8260 
52282.5 . 045 




49836.2 .3 42 
493 2.5 .8916 
488 1.7 .4904 




465 6.2 .1469 
46071.8 .H58 
45623.1 . 687 
45180.6 .9072 
14 44.7 .1326 
1 4315.7 .3456 
-143894.0 1.5477 
- 43lt19.8 1.7390 
143073.7 1.9209 
42676.0 ·'2.0938 
142280.6 - .2583 
41897.8 .4152 
-141524.6 -2.56'<7 
-141160.7 2. 077 
-14 806.3 -2.8442 
1 0461.9 -2.9750 
-140127.8 3.0 99 
-139802.9 3.2B9 
-13 489.9 .3350 
-139188.2 -3.4 54 
-138898.0 -3.5517 
-138619.7 -3.6538 




-137417 .4 -4.1109 
bA chonge In hase of an a signed ref rence lement has o curred between this tempe ature nd the pr ceding temperature. elting point 
of i, 453.70° K. 
cMelting oint. 
2O 2
TABLE llI.- Continued. THERMODYNAMIC PROPERTIES
































































OA change in ,hase of an






















































































































































































































































































































































































































































































































BLE III. - ontinued. ERMODYNAMIC OPERTIES 
( 2) ( iCl)2 as); olecular eight, 8 .794 
r ation   igned r ation f  
T, Cp, r- o, Sr, -(F1- H01, HO T' f r nce lements us  cal/mole o  cal/mole l/mole o  l/ ole l/ ole b.Hfl(, l lo r b. r , 
l/mole c ole 
I 
0 ------ 0 ------- 0 48501.4 4095.5 ------- 7292.3 
100 .9198 35.3 .9 83 58.5 - 47 66.1 4192 .2 16.2738 78444.3 
200 14.9"150 04.1 .5268 401.3 46397.3 4530.4 8.5619 79167.2 
8.15 17.2555 3701.4 68.9946 869.3 48 0.0 - 48 0.0 6.5300 79551.4 
300 17.2829 3.4 .1014 97.1 4768.0 4805.1 5.8754 79557.1 
400 18.3159 5519.5 .2329 4173.6 42981.9 45094.0 9.4813 79825.2 
a 5GO .8440 80.2 8.3826 1811.1 411 1.2 46914.5 3.5 44 8 40.0 
600 .1456 80.9 81.8473 9827.4 - 39220.5 47308.6 2.8285 80221.7 
700 19.3327 205.5 4.8137 164.0 372 5.9 47660.7 .1547 80317.9 
800 19.4563 13145.4 87.4038 56777.7 3 356.0 - 47990.6 9.3862 80513.2 
900 .5421 5095.6 9.7007 5635.0 3405.8 48312.9 4.8896 80630.7 
1000 19.6040 7053.0 1.7630 4710.0 31448.4 48629.4 1.2844 80733.4 
1100 9.6500 015.8 3.6337 3981.3 29485.6 48941.5 8.3287 0823.6 
1200 19.6852 20982.7 .3451 3431.4 1 7518.7 49249.9 5.8604 8 903.1 
1300 9.7127 2952.6 6.9219 03045.8 25548.8 49 55.3 . 671 80973.1 
1400 19.7345 4925.0 8. 836 12812.0 23576.4 49857.9 .9698 81036.7 
1500 19.7522 26899.4 99.7457 2719.2 216 2.0 50158.2 0.4087 81093.2 
1600 19.7667 28875.4 01.0210 32758.2 19626.0 50456.4 9.0398 8 '144.2 
0 19.7787 30852.7 102.2197 4 920.9 17648.7 50752.5 7.8299 81190.6 
1800 19.7888 32831.0 0 .3505 531 9.9 15670.4 51046.8 6.7521 81233.1 
1900 19.7974 34810.4 04.4207 63588.9 113691.0 1 1339.4 5.1861 81272.7 
2000 9.8047 36790.5 10 5. 4364 74082.2 11 710.9 51630.4 4.9152 81309.9 
2100 9.8110 8771.3 06.4028 84674.6 109730.1 5 919.7 1 .1255 81345.6 
2200 19.8164 0752.7 1.3245 95361.3 07748.7 52207.5 3.4058 81380.6 
2300 19.8212 42734.5 108.2055 206138.1 05766.9 52493.9 2.7482 8 415.7 
2400 19.8254 4716.9 09.0492 17001.2 103784.5 - 52178.8 2.1436 81451.7 
2500 19.8291 46699.6 09. 586 27946.8 101801.8 53062.3 1.5 68 81489.6 
2600 19.8324 8682.7 10. 363 38971.8 9 18.7 815 0.3 
2700 19.8353 50666.1 111.3849 50073.1 78 5.3 81574.6 
800 9.8379 2649.7 12.1063 61247.9 585 .7 81623.5 
2900 19.8402 4633.6 12.8025 72493.5 3867.8 281678.0 
00 9.8 24 617.8 13.4751 83807.6 1883.6 81738.9 
3100 9.8443 8602.1 14.1258 951 7.8 9899.3 81807.1 
3200 9.8460 0586.6 14.7558 06632.  7914.8 -2 1883.6 
3300 19.8476 2571.3 15.3666 181 8.3 5930.1 281969.1 
400 9.8490 4556.1 15. 591 29704.8 3945.3 82064.5 
3500 9.8504 6541.1 16. 345 41329.6 1960.3 82170.6 
600 9.8516 85 6.2 17.0937 530 1.1 975.2 82288.2 
3700 9. 27 0511.4 17.6376 64 47.8 7990.0 82418.1 
3800 9.8537 2496.7 18.1671 76538.2 76004.7 82560.9 
3900 9.8547 482.2 18.6828 3 0.8 74019.2 282711.4 
40CO 19.8556 76467.7 19.1855 0274.3 -72033.7 2 2888.4 
4100 19.8564 8453.3 19.6758 12217.5 048.1 283074.6 
4200 19.8572 80438.9 20.1543 24209.1 8062.5 283276 .1 
4300 9.8579 2 24.7 20.6215 36247.9 - 60 6.7 283495.5 
4400 19.8585 410.5 21.0781 48333.0 4 0.9 283718.8 
4500 19.8591 6396.4 121.5244 60463.2 21 5.0 283967.4 
4600 19.8597 8382.3 21.9608 72637.6 -601 9.1 284235.0 
4700 9.8603 0368.3 2.3880 84855.1 -58133.1 84521.2 
4800 19.8608 92354.4 2.8061 97114.8 -56147.0 84826.5 
4900 9.8613 4340.5 23.2156 09416.0 -54160.9 8 151.6 
5000 9.8617 6326.7 23. 169 21757.7 -52174.8 285497.1 
5100 19.8~21 8312.8 24. 102 34139.1 -50188.6 85861.1 
5200 19.R~25 0299.1 24.3959 465 9.5 -48202.3 286249.0 
5300 9.8629 102285.3 24.7742 59018.0 462 6.1 -286659.2 
5400 19.8633 042 1.7 125.1455 7 5 4.1 - 4229.8 287092.5 
5500 9.8636 06258.0 12 .5100 8 046.9 -422 3.4 287 49.5 
5600 19.8639 1082 4.4 25.8679 96615.9 -40257.0 -288030.9 
5700 19.8642 10230.8 26.2195 09220.3 -38270.6 288537.3 
5800 19.8645 12217.2 26.5650 621859.6 -36284.2 28 069.4 
5900 19.8648 114203.7 26.9045 34533.1 -34297.7 289627.7 
6 00 1'1.8650 16190.2 127.2384 47240.3 -32311.2 -290212.9 
°  change in phase f an assigned reference element has occurred between this temperature and the r ceding temperature. elting oint f 
Li, 453.70  K. 
 
































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES





















































































































9. 6221 45 195.0
9.6364 46158.0
9.6506 47122.3






































































































































































































































































































































temperature and the preceding temperature. Melting point of
ABLE I. - o tinued. THERMODYNAMIC PROP RTIES 
( 13) LiF (gas); olecular eight, 25.940 
ormation from s igned 
203 
ormation from 
T, Cp, Hr-H(j, Sr, -(Fr- ol, Hr , r ference lements aseous toms 
o  Ol/male oK ol/male col/mole oK al/mole al/mole (l:::.Hfl{  lag io r l:::.Hr, cal/male cal/male 
- .. 
_. _. 
0 ------ 0 ------- 0 - 1 09.3 -79748.3 ------- - 36153.3 
1 0 .9601 9 .4 0.0486 310.4 1214.9 -79519.3 1. 047 -136454.2 
2 0 7.0976 394.7 4.8976 584.8 0514.6 -79609.8 0.7901 - 36716.6 
98.15 .4839 109.3 7.7996 2142.1 98 0.0 -798 0.0 2.1255 - 37083.2 
3 0 .4918 123.2 7.8459 230.6 9786.1 - 804.1 61.7647 -137088.6 
4 0 . 58 892.7 0.0570 7130.1 9016.6 - 042.5 7.2123 - 37356.0 
 5 0 .1840 697.  1. 8505 2 8.2 78212.3 -810 4.5 8.4196 37580.6 
6 0 .3973 526.7 3.3626 7490.9 7382.6 81 3.5 32.5048 -137772.6 
0 . 5  374.5 4.6692 28 3.9 6534.8 -81630.0 28.2648 37940.9 
8 0 . 650 235.6 5. 189 8419.5 -75673.7 -81893.2 25.0743 - 38091.7 
9 0 .7520 106.6 6.8447 4053.6 74802.7 21 0.5 2.5849 -138229.3 
1 0 .8207 985.4 .7705 9785.1 73 23.9 -82403.1 20.5871 -138356.7 
11 0 . 765 870.3 8.6139 56 5.0 1 39.0 2651.7 8.9476 38475.9 
2 0 .9231 760.4 9.3883 1 05.6 72148.9 2896.8 17.5773 -138588.6 
3 0 .9630 0654.7 0.1042 7480.7 1254.6 -8 138.9 6. 142 - 38695.7 
4 0 .9978 1552.8 0.7697 3524.7 03 6.5 -8 378.2 5. 146 38798.1 
500 .0287 2 54.2 1.3915 9633.1 69455.1 3614.9 4. 457 - 38896.4 
6 0 .0 67 3 8.5 1.9752 5801.8 8550.9 - 83849. 2 13.7831 -138991.2 
7 0 .0824 42-65.4 2. 25C 2027 .1 - 643.9 -84081.3 3.1086 - 39082.8 
8 0 .10 2 5174.9 3.0448 8305.8 6734.4 843 1.1 2.5072 -139171.7 
19 0 .1285 6086.6 3.5378 04635.1 65822.7 -84539.0 ll. 9678 - 39258.2 
0 .1496 7 00.5 4.0065 012.5 64908.8 84764.7 1.4811 39342.6 
1 0 .1698 7916.5 4.4534 17435.7 3992.8 - 4988.6 1.0395 -139425.3 
2 0 .1891 834.5 4.8805 23902.5 3074.8 5210.5 0. 368 139506.7 
3 0 .2077 9754.3 5.2893 30411.2 2155.0 5430.5 0.2684 -139587.1 
400 .2 58 0 76.0 5.6816 36 59.9 - 12 3.3 5648.7 .9297 - 39666.9 
500 .2433 1599.5 6.0586 43547.0 0309.9 5865.0 9.6174 -139746.6 
600 .2605 2524.6 6.4214 50 71.1 9384.7 39826.6 
700 .2773 34 1.5 6.7113 56830.8 8457.8 - 39907.2 
800 .2 7 4380.1 7.1089 63 25.0 75 9.2 39 89.1 
900 .3099 5310.3 7. 354 70 52.3 6599.0 - 40072.5 
00 .3259 6 42.1 7.7512 7011.7 5667.3 40158.0 
1 0 .3417 71 75.4 8.0573 83802.2 4733.9 - 40246.0 
2 0 .3573 8 10.4 8.3541 0622.8 37 8.9 40336.9 
0 .3 27 9046.9 8.6423 9 4 2.7 2862.4 - 40431.1 
400 .3 80 984.9 8.9223 04351.0 1924.4 40529.0 
5 0 .4032 0924.5 9.1947 ll256.9 09 4.8 -140631.0 
0 .4183 1865.6 9.4598 1 189.7 043.7 40 37.5 
7 0 .4332 2 08.2 9.7 81 25148.7 9 01.2 - 40848.9 
800 . 481 3752.2 9.9698 32133.1 8157.1 40965.5 
9 0 .4629 4697.8 0.2l54 391 2.4 7211.5 41087.6 
00 .4776 5644.8 0.4552 46176.0 264.5 - 4 215.8 
0 .4923 593.3 0.6894 5 2 3.3 45316.0 - 41350.2 
0 .5C69 543.3 0.9183 60 13.7 4366.0 - 41491.3 
0 .5215 494.7 1.1422 67416.8 3 14.6 41639.4 
4 0 .5360 9 47.6 1.3613 7 542.0 2461.8 - 41788.5 
5 0 . 504 0401.9 1.5 57 81688.9 1507.4 41948.9 
6 0 . 6-48 1357.6 1.7858 8857.0 0551.7 - 42117.6 
7 0 .5 92 314.8 . 916 6045.9 9594.5 42294.1 
0 . 935 273.5 2.1935 3255.2 8635.8 - 2479.0 
0 .6C78 4233.5 2.3914 0 84.5 767-5.8 4 672.4 
0 .6 21 51 5.0 2.5857 17733.4 - 6714.3 -142874.7 
CO . 364 158.0 .7764 25001.5 5751.3 - 3084.9 
2 0 .6506 122.3 2.9636 32288.5 - 4 87.0 -143305.7 
3 0 .6 48 088.1 .1476 9594.1 - 3821.2 - 4 5 6.3 
0 .6790 9055.3 3.3284 46917.9 - 2854.0 - 43 77.2 
0 . 932 023.9 .5061 54259.7 1885.4 - 4028.5 
0 .7073 93.9 .6809 1619.0 0915.4 - 4290.7 
0 . 214 1965.4 3.8528 68995.7 - 944.0 - 4564.1 
8 0 .7355 2938.2 .0220 76389.5 - 8971.1 - 4849.0 
0 .7496 912.5 .1886 3800.1 - 7 96.9 - 45145.6 
00 .7 37 4 88.1 .3 25 91227.1 - 7021.2 - 4 54.3 
a  change i  p ase f  a sign  r ference l ment h  o urred tw en t is mperature d t  receding t perature. elting int f 

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES



































































a/_o refers to crystal state.
bA change in phase of












































































































































































































































































































































































































































on assigned reference element has occurred between this temperature and the preceding temperature. Melting point
0  
BLE I. ontinued. ERMODYNAMIC OPERTIES 
114) iF rystal, uid); olecular eight, 5.940 
ormation from signed ormation om 
, Cpo H'j--Hf!:/ Sr. (Ff-H8,·a Hr1 ef r nce lements aseous 
O  ol/mole OK ol/mole col/mole OK ol/mole ol/mole (6Hrlf. loglo f 6 f. 
ol/mole l/mole 
G ----- 0 0  147844.3 145683.3 ------- 2 2088.3 
ICC. .065 2.6 .0 9'> 7.4 147 61.7 40066.1 14.6237 0 031.0 
0  .. 8 34 57.9 .8946 21.0 14/186.4 146281.5 54.8999 03448.3 
n.l'> 0.011 5 4.3 .4713 81.4 146 00.0 1463')0.0 102.2742 -203583.2 
3GC 0.042 562.9 8 .. 582 1011.7 46281.4 46299.3 01.6235 03583.9 
0 1.1 2 627 .1 1.636 027.3 14~217.2 146243.1 14.9844 03556.6 
b 5GO 1.831 77.8 4.201 3 2.7 4066.5 146908.7 8.9752 03 34.8 
00 2. 36 987.1 6.404 8 5.3 42857.2 146828.1 8.2759 03 47.2 
700 2.770 242.7 8.339 594.6 41601.6 14 696.8 0.6390 03007.7 
00 3.200 541.1 G.072 516.5 4 03.2 46522.6 4.9173 - 027 1.2 
900 3.677 84.7 1.654 0603.9  j8 59.6 - 46 3D 7.4 0.4730 02386.2 
100G 4. 9 0279.3 3.123 843.7 37 65.0 46044.2 6.9233 01997.7 
11 0 4.921 1735.8 4.511 ., 26.3 !J6lO8." -145721.2 4.0250 01 5.4 
C 21. 3u ".085 2055.3 4.798 750 .. 7 - 35788.9 45609.3 3.4637 01392.4 
121. 30 5 .. 51 8526.4 0.569 5750.7 29317.9 39110.3 3.4637 19 80.8 
2eo '>.51 9745.9 1.621 8199.3 12 098.4 38846.3 1.6983 94538.0 
3 0 5.51 1298.0 2.8625 1423.3 26546.3 38430.6 9.7558 93987.4 
4 0 5.51 2849.0 4.0120 4 67.8 24995.3 38016.9 8.0961 193436.8 
500 5.  400.0 5.0820 8223.1 23 44.3 376 4.0 6. 618 92885.5 
6 0 5.51 5951.0 6. 830 17"1.9 21893.3 37 91.6 5.4106 192333.6 
7 0 5.51 7502.0 7.0233 ,437 .6 120 42.3 [j6 79.6 4.3100 19 781.2 
8 0 5.51 9053.0 7.9098 9184.7 18791.3 1 6368.0 .3345 -191228.5 
9 0 5.51 0604.0 8.7484  ;018. 0 11240.3 [j59 6. 5 2. 644 - 90675.6 
0 5.51 2155.0 9.544C 6933.0 1'>689.3 35 45.2 1.6 38 90123.1 
1 0 5.51 3706.0 0.3007 CQZ'::i. ? 141 8.3 35134.0 0. 796 89570.8 
2 0 5.51 5257.0 1.0223 S4Y92.0 12581.3 34722.9 0.3412 890 9.1 
3 0 5.51 6 08.0 1.7 17 ,)QlZR.9 - 10 6.3 34311.8 .7604 8468.3 
4 U 5.51 8359.0 2.3718 3.3 09485.3 3900.6 . 293 87918.9 
5 0 5.51 910.0 3. 049 1602.4 079 4.3 3489.4 .7 24 87371.0 
6 0 5.51 1461.0 3.6133 1933.5 06 83.3 868 5.2 
7 0 5.51 3012.0 4.198D 6 324.3 048 2.3 186281.7 
8 0 5.51 4563.0 4.7627 0772.5 IU3281.3 85741.1 
9 0 5.51 6114.0 5.3069 5276.1 017 0.3 85203.8 
00 5.51 7665.0 45.8328 39833.3 0179.3 84670.1 
1 0 5.51 9216.0 6. )'t13 42.1 98628.3 8 1 0.4 
2 0 5.51 0 67.  6.8331 9101.0 9 077.3 183~15.3 
300 5.51 2318.0 7.3110 03 08.3 9 526.3 183094.9 
4 0 5.51 3869.0 7. 740 08562.7 3975.3 182579.9 
5 0 5.51 5420.0 8.2236 1 362.7 n 24.3 182070.5 
6 0 5.51 6971.0 8. 06  82 -1. 0 90873.3 81567.1 
7 0 5.51 8522.0 9.085~ 23094.4 9322.3 81 70.0 
8CO 5.51 073.  9.4991 2B023.7 771.3 805 9.7 
9 0 5.51 1624.0 9.902C 329 3.9 6 20 .. 3 180096.4 
0 5.51 3175.0 0.2947 3 003.8 84669.3 179620.5 
100 5.51 4726.0 0.6777 31) 2.5 83118.3 179152.5 
2 C 5.51 6277.0 1.0514 48139.0 01'>67.3 178692.5 
300 5.51 7 28.  1.4164 3262 .. 5 8GGI6.3 78241.1 
4 0 5.51 93H.0 1.7130 8422.3 -/8465.3 1 7792.0 
500 .51 0930.0 2.1215  ;616. 8 6914.3 1 7355.8 
6 G  • ., 1 2481.0 2.4624 8fl4&.1 5 63.3 176929.2 
 "ruG 5.51 4032.0 2. %0 74109.1 3812.3 176511.9 
8 0 5.51 583.0 3.122?  1'J405.I 261.3 176104.4 
9 C 5.51 7134.0 3. 423 H4133.3 0710.3 75706.9 
',0 0 5.51 8685.0 3.7557 %093.3 9159.3 75319.7 
., 100 5.51 0236.0 4.0628 95 84.3 7608.3 74941.8 
';2 0 5.51 1 87.0 4.3 4G 0905.7 6057.3 74576.0 
'>3 G 5.51 338.0 4.6594 06,56.9 64,,06.3 174221.4 
4(0 5.51 4889.0 4. 4qj 1837.4 62955.3 73878.4 
5UO 5.51 6440.0 5.2339 17346.6 1404.3 73547.4 
'>60e .51 7 91.0 5.5134 2884.0 ~9853.3 73228.6 
 no 5.51 R9542.0 5.7879 20449.1 1)302.3 7 922.4 
'>800  f). 51 l0Y3.0 6.0577 3 041.4 b751.3 72629.1 
')9 0 5.51 2644.0 6.3220 3%60.5 5200.3 72349.0 
GOvO 5.51 4195.0 6.5835 4~305.R 3649.3 72082.4 
OliO r fers to rystal tate. 
A hange  hase f on assigned reference element has occurred between this te perature and the preceding temperature. elting point 
f i. 53.70· . 




































































TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES
































































°Achonge in phase of on






























































































































































































































































































































































































TABLE III. - o tinued. THERMODYNAMIC ROP RTIES 
( 15) (LiF)2 (gas); olecular eight, 1.880 
ormation from a signed 
205 
ormation from 
T, Cp, Hr-Ho, Sr, -(Ff-HOl, Hr , r ference elements s ous toms 
oK cOl/mole O  col/mole col/mole o  ol/mole ol/mole 6H lf, loglo f !J.Hr, 
ol/mole col/mole 
0 ------ 0 -------  - 4285.2 -219963.2 ------- - 32773.2 
1 0 .9 12 1.7 9.3501 123.3 23473.5 20082.3 82.0945 3952.2 
0 3.3361 927 .6 6.9045 453.3 2357.6 - 20547.9 41.4056 -334881.5 
298.15 16.0654 385.2 2. 978 5331.9 2 900.0 - 2 900.0 62.0146 - 35466.4 
0 6. e13 415.0 2.8913 5 54.2 20810.2 - 2 906.1 61. Ji60 -335475.2 
0 7.5122 103.2 1.1443 1994.5 219182.0 21233.8 20. 591 - 35860.8 
a 0 8. 198 896.4 11.7425 8914.9 -211388.8 - 23073.2 6.5013 - 36125.5 
0 8.7330 148.9 15.1187 6322.4 -215536.3 - 23418.2 0.2312 - 6316.4 
0 9.0198 0637.5 8.0296 3983.2 -213641.7 2 838.0 8.5998 - 36459.9 
0 9.2118 2549.1 0.5826 1916.4 2 1135.5 24114.4 59.8584 -336571.4 
0 9.3461 418.0 2.8536 90.3 09807.2 - 24502.9 3.0492 3 660.4 
1000 9.4435 6411.1 4.8913 8479.6 20 861.5 24825.8 1.5939 36133.0 
1100 9.5164 8365.9 6.1540 11063.5 205919.3 - 25144.8 3.1243 - 36193.2 
200 9.5723 0320.4 8. 541 58 5.2 203964.8 - 25460.6 9.3944 36844.0 
300 9. 160 219.9 0.0231 4150.1 -2 2005.3 25113.9 6.2334 - 36881.5 
400 9.6509 4243.3 1.4781 03826.0 -2 0041.9 - 26085.2 3.5209 36925.0 
500 9.6791 6209.9 2.8349 130 2.4 -198075.3 26394.8 1.1664 -336957.9 
600 9.1023 8179.0 4.1051 2390.1 96106.2 26102.9 9.1033 36986.9 
100 9. 216 0150.2 5.3007 31861.0 94135.0 27009.1 1.2801 - 37012.9 
8 0 9.1318 21 3.2 6.4285 41448.0 92162.0 - 27315.4 25.6583 - 37036.5 
9 0 9. 15 4091.1 7.4960 51144.1 90187.5 21620.0 4.2048 37058.5 
00 9.7632 6073.4 8.5094 609 5.4 8211.8 27923.7 2.8952 - 31019.4 
100 9.1133 8 50.3 9.4739 10845.0 186234.9 28226.5 1.7085 -337100. J 
200 9.1821 028.1 0.3940 80838.1 84251.2 - 28528.4 0.6219 - 37120.8 
300 9.7 98 2006.1 101.2135 90922.4 - 82218.5 28829.5 9.6406 31142.7 
400 9.1965 3986.0 02.1159 01092.2 80299.2 29129.9 8.7338 -337166.4 
500 9.8C24 5965.9 02.9242 ll344.5 78319.3 - 29429.5 17.8988 - 37192.7 
600 9.8011 79 6.4 03.1009 21616.0 76338.8 - 37222.5 
700 9.8124 921.5 04.4486 32083.1 74351.8 37256.7 
8 0 9.8166 1908.9 05.1692 42564.8 12376.3 31296.0 
9 0 9.8204 3890.8 105.8·646 53116.7 10394.4 - 31341.4 
0 9.8238 5873.0 06.5366 63136.9 68412.2 37393.8 
1 0 9.8269 1855.5 0 .1867 1 423.3 6429.1 37454.0 
2 0 9.8297 9 38.4 01.8162 85113.6 6 446.9 37522.8 
3 0 9.8 23 1821.5 8.4265 95985.9 62463.8 - 316 1.0 
4 0 9.8346 3804.8 09.0186 06 58.3 60480.4 31689.6 
5 0 9.8361 5788.4 9.5935 11789.0 58496.8 31789. 2 
6 0 9. 381 172.1 10.1524 28176.5 565 3.1 37900.6 
1 0 9.8405 9756.1 10. 960 39819.0 54529.1 - 38024.6 
8 0 9.8422 1740.2 1.2251 50915.2 52 45.0 - 38 61.7 
9 0 .8431 13724.5 1.1405 620 3.6 50560.7 38312.9 
0 9.8451 15709.0 12.2430 73 62.8 48516.2 - 38478.8 
100 .8 64 11693.5 12.1330 84511.7 46591.7 38660.0 
2 0 9.8471 9678.3 13.2113 958 9.0 46 1.0 - 38851.4 
3 0 .8488 1 63.1 3.6783 07153.6 4 622.1 390 1.7 
4 0 9.8499 3648.0 14.1346 185 4.4 40637.2 3 290.1 
500 9.8509 5633.1 14.5801 29980.2 38652.2 - 39 35.1 
6 0 9.8518 7618.2 5.0170 41460.2 3 661.0 -339798.8 
1 0 .8527 9603.4 5.4440 52983.3 346 1.8 - 40081.1 
0 .8 35 1588.7 15.8620 4548.7 32 96.5 - 403 2.8 
0 .8543 3574.1 6.2113 76155.4 30 1.1 - 4 704.3 
0 .8550 59.6 1 6.6724 1802.1 28125; 6 - 41046.5 
0 9.8557 545.1 1.0656 9489.6 -126740.1 - 41407.2 
2 0 9.8563 530.7 1.4512 1215.5 -1241 4.5 - 41 1.9 
3 0 .8569 1516.4 1.8294 2 79.6 1 2168.8 - 42199.0 
4 0 9.8 15 3502.1  8.2006 34 81.2 120183.1 - 4 629.4 
0 .8581 5481.9 8. 650 4 619.5 -118191.3 - 3083.5 
600 .8586 7473.7 8.922 S 8 94.0 16811.5 - 43562.2 
0 9.8591 9459.6 9.2743 10403.9 - 14825.6 - 4065.9 
8 0 9.8 95 1445.5 9.6191 2348.6 - 12839.1 - 4 95.4 
9 0 .8600 3431.5 1 9.9592 4321.6 - 10853.1 - 4 51. 2 
0 9.8604 5417.5 1 0.2930 6340.2 - 0 867.1 - 45133.9 
a  change  ase f a  assigned reference element has curred tween is t perature d t  ceding t perature. lting int  
Li, 453.70° K. 
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OA change in phase of an
































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES




























































































































































































































































































































































assil ned reference element has occurred between this temperature and the preceding temperature. Melting point of
206 
BLE I. - ontinued. ERMODYNAMIC OPERTIES 
116) ( iF)3 as)) olecular eight, 7.820 
rmation f om signed rmation from 
T, Cp, HT -HO' ST' {FT-Ha', Hr, f r nce lements seous t s 
o  ol/male  ol/male ol/male o  ol/mole ol/ ole (b.Hflf, l glo f b.Hf, 
l/mole l/mole 
--
c ------ 0 ------- 0 49455.2 42972.2 ------- 2187.2 
100 10.9998 4.6 3.9469 30.1 48 90.6 43503.7 7.9902 14308.7 
0 [ .9245 85.9 3.562. 42 .6 - 47169.3 - 3 4 54. 7 72. 421 1,955.2 
9B.15 0.9417 4155.2 1. 13C 7047.1 - 453 0.0 453 0.0 748.2023 17149.7 
300 21.0583 4194.1 71.2431 17178.8 45261.1 3 314.9 46.6413 17168.5 
400 24.0S6~ 460.9 7.7432 4636.4 42994.3 46072.0 B3.6912 BOI2.6 
a 50C .1726 981.2 .3584 2698.0 - 340  74. 0 - 49 00.7 5.7411 185"{9.0 
600 .£'7.5736 1673.0 .2623 1284.4 37782.2 34969').0 0.2932 SU3952.3 
7eo 0.5365 481.4 .5896 0 3L 3 34973.8 50259.3 2.0830 - 19192.2 
00 9.2163 17370.9 6. 470 9786.7 32084.3 50742.6 8.4052 933B.7 
900 29.7099 20318.5 99.9181 69607.9 29136.7 5 180.2 7.7526 19416.5 
1 0e 0.0775 308.7 3.0683 9759.6 26146.5 51584.0 9. 203 19 44.7 
1100 30.3578 26331.1 105.9487 0212.5 23124.1 51962.2 2.2318 19 34.9 
2 e JC:.57~e 9378.2 8.5 99 0941.7 2 077 .0 52320.7 .4019 193 5.9 
0 0.7 84 2 44.7 11.0544 1926.0 1 10.5 352663. 4 .4634 19 33.7 
1400 0.3372 35526.7 13 .3383 23146.9 - 13928.5 52993.4 7. 273 19253.2 
150C 31.0G05 38621.3 115.4733 134588.7 - 10833.9 5 3.1 . 520 19151.7 
6 0 1.0940 1726.2 7.4771 6237.2 0 729.0 53624.1 0. 331 19 50.0 
i eo .H.1721 639.6 19.3646 8 80.2 - 04615.6 - 53927.7 .490B - 18132.4 
1 BCO 31.23dO 47960.2 121.1463 170106.7 01495.0 54225 .[ 4.9619 18806.8 
1900 31.2940 1086.9 2. 368 2306.8 98368.3 545 7.1 2.6976 18674.8 
20"0 1.3420 4218.7 24.4452 4671.7 - 95236.5 54804.4 0.6584 B538. J 
2100 31.3835 1355.1 5.9754 07193.3 2 100.1 5087.4 8.8115 18397.7 
2 0 1.4196 0495.3 27.4362 19864.4 ;>88959.9 5366.8 7.1307 18255.4 
3 0 1.4512 3638.8 26.8336 2&78.4 - 85816.4 - 5642.8 5.5958 18112.6 
2400 31.4790 66785.4 130.1727 456 9.2 - 82669.8 5915.8 4.1 68 1 970.6 
5 0 1.5035 934.5 31.4583 8711. 2 79520.7 56186.0 2.8902 17830.9 
2600 1. 254 73086.0 132.6943 71 19.2 - 7 369.2 176 4.9 
7 0 1.5448 6239.5 3.3845 85248.5 73215.7 517564.0 
8 0 1.5623 939't.9 35.0320 98694.7 70 60.3 517439.8 
900 1.5780 2 51.9 1 6.1398 1 253.6 6903.3 17 23.7 
3000 1.5922 85710.5 7.2106 2"921.4 63744.7 172 7.1 
100 l.6C50 870.3 38.2467 39694.6 60584.9 17 21.3 
2CO 1. 167 2031.4 9.2504 53569.7 57423.8 17037.8 
3300 31.&273 95193.6 140.2234 367543.6 - 542 1.6 1 967.5 
4 0 1.6371 "356.9 4 .[677 81613.'t 51098.3 516912.1 
5 0 1.6460 01521.0 42.0849 95776.3 47934.2 516872.7 
600 1.6541 lO4 e6.0 42.9766 1 029.5 4769.2 168 0.5 
11uQ 1.6611 07851.8 43.8439 24370.8 41603.4 16846.5 
38CO 1. 86 101B.4 4.6884 3879l.6 3843&.9 1 862.0 
9(.0 1.6751 1141 es .. 5 45.5111 5 107.7 35269.7 16 98.0 
0 31.6810 17 53.3 46. 131 67899.1 32101.9 16955.6 
41CO 1.6865 20521. 7 47.0955 82569.7 - 28933.5 17036.0 
2 0 1.6<;17 123690.6 47.B591 97311.6 257 4.6 17140.3 
3GC 1. %4 26860.1 48.604<; 012140.9 2095.2 172b9.5 
41.)C 1.7C09 30079.9 49. 336 527 038.0 19425.3 17405.6 
"+500 1.7051 3200.2 50.0461 42007.1 16255.0 1 579.4 
6 0 31.7 90 36370.9 150.743C 0'>7046.7 13084.3 17782.0 
4700 1.7126 39542.0 51. 249 072155.;> 09913.2 18012.2 
8 0 1.7 61 142713.4 2 .. 0926 087331.2 206741.8 518271.2 
9 0 1.11<3 45885.2 52.7466 02':173.3 03570.0 518559.8 
5000 1.7223 49057.3 53.3875 1880.1 2 0397.9 18819.2 
1C(; 1.7 S2 5 2 9.7 154.0 51 3250.3 97225.5 19226.1 
520e 1. 279 1 5402.3 54.631a 4 6 2.8 94052.9 19608.9 
530e 1.7304 5d 75.3 1 ~') .. 2 361 64116.3 90880.0 20025.3 
4 0 1.7328 617 8.4 5.8293 19729.7 1877 06. 8 20476.2 
5ce 1.7351 64921.8 56.4116 95341.8 84533.4 520962.7 
5600 1.7 73 68095.4 1:'6.9834 1011.6 IBI359.8 521485.8 
7 0 1.7 93 171269.3 157.5452 126738.1 7 18'>.9 522046.4 
'j8CO 1.7412 7 443.3 58.0972 42520.3 I5Gll.9 26 5.4 
59DO 1.7431 7617.5 58.639d 5"357.7 -171837.7 23283.9 
&000 31.744B 807 1.9 59.1733 74248.0 -168663.3 239 2.6 
°  hange in hose f an sig d ef rence lement as curred etween this empe ature d e receding emperature. elting oint f 

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES
































































aA change in phase of an assl(

























































































































































































































































































































































































temperature and the preceding temperature. Melting point of
T, Cp, r o , OK col/mole OK ol/mole 
u ------ 0 
l  . 045 8.8 
20U 6.9831 13e5.9 
98.15 1. 051 2016.1 
0 1. 094 089.3 
400 1.3639 2812.2 
a 0 1.6550 563.2 
600 7.9217 342.4 
1 0 . 459 146.1 
6 0 6.3294 910.2 
900 6.4189 810.9 
1 0 .6019 1 65.1 
1100 .1044 6530.6 
2~0 6.1911 40 .5 
1300 6.6657 10266.4 
1400 .9308 116.3 
1500 8.9865 2014.3 
6 0 .0403 975.8 
7 0 .0874 3 82.2 
1800 .1307 4793.1 
9 0 .1108 708.2 
0 .2084 627.2 
1 0 .2438 7549.8 
2200 9.2715 18415.9 
2300 .3097 9405.3 
4 0 .3406 0 37.8 
2500 9.3104 21273.4 
600 .3994 211.9 
2100 .4215 3153.2 
8 0 .4549 4097.3 
2900 9.4817 5044.2 
0 .5 80 5 93.1 
3100 9.5338 6945.8 
2 0 . 592 1900.4 
3 0 .5843 857.6 
3400 .6 90 9811.3 
5 0 .6 35 0179.4 
3600 .6577 1744.0 
31 an 9.6817 2710.9 
3800 .1054 3680.3 
39 0 .7290 4652.0 
00 .1524 35626.1 
1':'0 . 157 602.5 
200 .1988 1581.2 
4300 .8218 8562.2 
400 .8441 9 45.6 
4500 9.8615 40531.2 
600 .8902 1519.1 
4700 9.9128 i509.2 
800 .9 53 3501.6 
900 .9577 496.3 
00 .9801 5493.2 
100 0.0C24 6492.3 
5200 0.0247 7493.6 
300 0.0469 8491.2 
400 0.0690 49503.0 
5500 10.0~12 0511.0 
5600 10.1132 51521.2 
5100 0.1352 2533.7 
600 0. 572 3548.3 
5900 0.1792 4 65.1 
6 00 0.2011 584.1 
BLE I. ontinued. ERMODYNAMIC OPERTIES 
17) i  ( as); olecular eight, .948 
ormation om signed 
S° -(Ff-Hal , Hr , r f r nce lements T' 
col/mole OK ol/mole col/mole (/::'Hrlf, l glo f 
col/mole 
-------  1544.3 62.4 -------
3.1850 629.1 233.1 8S3.8 -69.1180 
38.0162 211.3 930.2 808.8 32.1858 
0.8224 095.1 620.4 620.4 0.6511 
0.8664 8110.6 33633.6 3 16.2 0.4993 
2.9 44 4365.5 4356.5 369.0 4.3910 
4.6190 146.3 5107.5 351.1 0. 973 
6.0388 3280.9 5 86.7 013.2 .4530 
7.2114 7948.0 690.4 826.8 - .1815 
8.3115 2731.6 1514.5 1605.9 .5495 
9.3675 7619.9 8355.2 1400.0 .5932 
.2674 2602.3 9209.·4 1205.3 .83 9 
1.0922 7670.6 074.9 019.0 .2148 
.6534 2 18.6 0949.8 0838.7 .7027 
.5601 8039.7 1832.1 0 62.5 .2719 
3.2195 329.0 2722.6 0489.4 - .9049 
3.8317 68682.2 3618.6 318.0 .5884 
.4195 14095.4 4520.1 0148.2 - .3 31 
4. 690 19 65.0 5426.5 79.6 .0715 
5.4896 5088.2 6 31. 4 9812.3 .8580 
5.9844 0 62.1 47252.5 9645.3 . 680 
.4557 6284.3 8171.5 9478.9 .4 19 
6.9059 19 2.5 9094.1 9313.0 .3449 
51.3367 7664.8 020.2 9148.0 0.2069 
7.7498 13419.3 0949.6 8983.5 .0810 
8.1461 19214.2 1 82.1 819.6 .0331 
8.5286 25048.1 2817.7 8657.0 .1379 
8.8967 30 19.5 ~3756.2 
9.2519 36827.0 4697.5 
9.5953 42769.5 5641.6 
9.9276 48745.7 6588.5 
0.2 94 4154.7 1538.0 
0.5 16 60195.3 8490.1 
0.8647 866.7 9 44.7 
1.1593 12967.9 0401.9 
1.4457 19098.3 1361.6 
1.1246 85256.8 2 23.1 
1.9964 91443.0 3288.3 
2.2613 97655.9 4255.2 
2.5198 03895.0 5224.6 
2.7722 10159.7 6196.3 
3.0188 16449.3 7170.4 
3.2599 2763.2 8146.8 
3.4958 29101.1 9125.5 
3.1266 35462.2 0106.5 
3.9527 41846.2 1089.9 
4.1142 48252.6 2075.5 
4.3913 54680.9 3063.4 
4.6042 6 130.1 740 3.5 
4.8132 67601.6 5045.9 
5.0183 74093.2 6 40.6 
5.2 97 8 605.2 7037.4 
5.4115 87137.0 8036.6 
5.6120 93688.5 19037.9 
5.8031 0259.3 041.5 
5. 911 06849.1 1041.3 
6. 161 13451.4 2055.3 
6.3581 20084.2 3065.5 
6.5 1.J 26129.0 4078.0 
6.1138 3391.6 5092.6 
6.8816 40071.6 6109.4 
1.0589 4 769.0 7128.4 
7 
ormation f om 
seous toms 
/::,HT, loglo K 
col/mole 
- 6016.0 --------
- 6320.8 119.4180 
56611.3 .8112 
56902.4 1.4004 
- 6901.6 .1432 
- 118.3 6.1561 
- 1420.9 .4963 
- 7635.4 .3059 
- 1625.3 .3022 
- 1994.8 .0423 




644.8 . 160 
- 8748.6 . 132 








- 9475.6 .6047 
9542.1 .3691 
9607.5 .1521 
9672.0 .0 84 
97 6.3 .2 43 
59800.7 .4071 
9865.8 .5681 
5 932.0 .7186 
5 99.3 .8 95 
0 9.6 . 917 
0 41.8 . 61 
0216.8 1.2333 
0295.1 .3440 
0317.0 . 486 
0462.9 1.5 78 
50553.2 1. 418 
0648.3 .1312 
07 8.4 .8162 
50854.1 .8972 
09 5.6 .9145 
1083.3 .0 84 




1158.8 2. 734 




2632.4 .6 04 
2834.1 .6883 
3045.6 .1346 





aA change in hase f n sig ed ef r nce lement as curred etween is tempe ature nd he receding empe ature. elting oint f 
i,4 3.70o . 
2O8
TABLE III. - Continued. THERMODYNAMIC PROPERTIES

































































aAchange in phase of an



























































































































































































































































































































































































































assigned reference element has occurred between this temperature and the preceding temperature. Melting point
208 
T BLE I. ontinued. T RMODYNAMIC OPERTIES 
(118) i  as); olecular eight, .940 
r ation fr  i  ation f  
T, Cp, Hr-H(j, Sr, -(Ff-HOl , Hr , f rence l ents gaseous ato s 
o  col/mole o  l/ ole col/ ole  col/mole col/mole (/:"Hrlf, log 10 Kf /:,.Hf, 
l/ ole c / ole 
c ------ 0 ------- 0 Iltj92.9 036.5 ------- - 0":.) 
1(;0 6.9577 694.7 ~1.6145 1 6.~ I? '.>87.6 266.4 26.9d83 329.6 
200 7.0274 3n.3 . 481 97.3 285.3 17 .5 1.4237 3686.2 
98.15 . 149 94.8 9. 30 I 7 604.6 987.7 U 8 .7 .3 25 3 94.8 
3 O .3217 21G8.3 .347e 695.8 4 01.3 983.8 6.2aB 3)99.3 
400 7.6"64 2858.9 51.50.17 1 742.6 751.8 756.3 .7607 4263.5 
a 500 7.9960 43.6 3.2536 983.2 53 .6 2761.9 .3031 " 486.1 
60C ".2316 4455.6 54.7333 tl384.4 34 .5 483.3 .3831 4677.3 
700 8.4C74 87.9 .e160 192 .3 180.9 27.5 .7399 - 4845.6 
0 . 398 35.6 1.1477 582.6 0028.6 934.2 .2612 - 96.':J 
0 H.6415 94.9 .1591 34 .8 u,e87.8 lU 5.4 . 930 ?135.5 
1000 8.7217 863.2 .0745 211.3 156.1 510.1 . 754 5264.2 
110C . le63 38.7 .9089 7161.1 le63!. 7 277.6 .6019 5385. I 
1200 8.8395 620.1 0.6157 J!'-JO.H  ~1 J. 0 ID47.3 .l868 5499.8 
1300 8.8844 0506.3 1.3851 ) 94.3 2399.3 0819.0 . 398 - 5609.1 
1400 .9230 1396.8 2.0450 "J466.2 3289.7 592.4 . 685 '>7 4.1 
15 CO 8.9567 12290.8 62.6618 1701.9 183.7 367.3 . l"I76 5815.3 
6 0 . 98l.J6 188.0 3.2408 97.3 .2)()80.9 0143.4 . 709 - '>913.1 
1700 .0136 4088.0 3.7864 3'.6.g 2'>431.0 ·~920.6 . 515 6 08.2 
1800 9.0382 1499('.6 64.3023 [0':'753.6 6 83.6 6n.7 .4216 6100.7 
1900 9.0608 1589'>.6 4.7916 07208.5 783.5 477.4 .4829 6191.1 
0 .0819 6802.7 5.2569 3 1.1 869).7 ')2::;6.8 .5369 &219.8 
21GO 9.1018 17711.9 65.7005 20259.1 9604.9 3 .6 .5845 6367.1 
2 0 . 205 623.0 6.1244 268 0.5 3(;516.0 16.8 . 266 6453.4 
3 0 .1384 9536.0 6.5302 3483.4 1428.9 5H.2 . 643 6539.1 
2400 9.1555 20450.7 66.9195 14J156.0 2343.6 3 7.9 1·6978 8 624.1 
25CO 9.1719 1367.1 7.2935 6~6b.8 3260.0 5 .8 . 288 6710.6 
2600 9.1879 285.1 1.6536 153614.3 4178.0 86797.3 
27eo 9.2033 23204.6 8. 006 6.))91.1 5C97.6 6885.4 
2800 9.2184 4125.7 8. 356 67214.0 j 018.7 6975.2 
9 0 .2 31 5048.3 8.6594 74063.3 6941.2 81067.4 
3000 .2415 5972.3 3.9726 18(;945.5 7865.3 81162.4 
1 0 .2616 6897.8 9.2761 81 58.0 8790.7 8"1260.8 
2 0 .2155 7824.6 9 • .,703 94800.4 9711.6 87362.9 
3300 .2892 8752.9 9.8560 01771.8 0645.8 87469.3 
34CO 9.3027 9682.5 0.1335 0b771.4 1575.4 87580.4 
5 0  oJ 160 0613.4 0.4033 15798.3 2506.4 87696.8 
3600 9.3292 31545.7 0. 660 222851.8 3438.6 B7818.7 
37eo 9.3423 2479.3 0.9218 2 931.2 4372.2 87946.8 
800 .3552 3 14.1 1. 711 37035.9 307.1 B 081.2 
3900 .3681 4350.3 1.4142 4165.2 6243.2 8222.6 
4000 9.3808 35287.7 1.6516 51318.6 7180.7 8371.1 
4100 .3935 6226.5 1. B834 58495.4 0 19.4 B527.4 
4200 9.4061 7166.4 2.1099 65695.1 9059.4 8691.6 
4300 9.4186 8107.7 2. 314 72917.2 SCLOO.6 - 864.4 
400 .4310 9 50.2 2.54BO B0 61.2 C943.1 9039.4 
5 0 9. 34 93.9 2.7601 81426.6 1 86.5 9227.3 
600 9.4557 0938.8 2.9670 94713.0 2831.8 9 24.8 
700 9.4680 1885.0 3.1713 0 20.0 3 78.0 9631.7 
4800 9.4803 2832.4 .3108 0 r)347.2 4l25.4 9 48.3 
9 0 .4'24 3781.1 3.5664 31 694.1 :;674.0 - [;074.9 
5GOO 9.5046 4730.9 3.7582 24 60.3 623.9 0311.9 
5100 9.5167 5682.0 3.9466 31445.6 'J I'.:> 74. 'J 0558.2 
5200 9.5288 634.3 l .1315 3 849.5 I:lE5 7.L 0816.5 
300 9.5409 75~ .7 4.3 31 46271.8 9480.7 1086.1 
5400 9.5529 8542.4 4.4916 53712.0 (.0431).4 1367.3 
55JO 9.5649 9498.3 74.6b7G 6 170.0 tJ1391.3 1660.5 
5600 9.5769 0455.4 4.8394 68645.3 2348.4 1965.3 
5700 9.5 88 51413.7 'j.0 90 76137.8 306.6 283.7 
5800 9.6008 2 73.2 5.1759 8,647.0 64766.l -92614."3 
5900 9.6127 33.8 75.3401 9 172.9 6~226.8 - 295 g. 1 
6000 (}.6246 4295.7 7 .5018 98715.0 61Bd.7 315.2 
°A change in phase of an a signed ref r nce lement as curred etween this tempe ature nd the receding tempe ature. elting oint f 
i, 453.70· . 
































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES






























































































































































































































































































































































































































































































OA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
Li, 453.70 ° K.
T, Cp, Hr-Ho, 
o  ol/mole OK ol/mole 
 ------  
0 .9643 95.1 
0 .4698 610.1 
98.15 .4n3 489.8 
0 .5128 507.4 
0 0.5445 511.8 
a5 0 1.3510 608.6 
0 1.9384 74.6 
0 2.3617 90.8 
0 2.6700 243.2 
0 2. 987 522.1 
0 3.0718 0821.1 
11 0 3.2052 2135.2 
2 0 3.3099 3461.1 
3 0 3.3g34 4796.5 
4 0 3.4609 6139.3 
5 0 3.5162 7488.2 
6 0 3.5621 842.2 
7 0 3.6004 0200.4 
8 0 3.6329 1562.1 
9 0 3. 605 2926.8 
0 3.6843 4294.1 
100 3.7049 5 63.6 
2 0 3.7228 7035.0 
3 0 3.7384 84 8.0 
4 0 3.7522 9782.6 
5 0 3.7645 158.4 
6 0 3.7753 2 35.4 
7 0 3.7850 3913.5 
8 0 3.7937 5292.4 
9 0 3 .8016 672.2 
0 3.8C81 8052.7 
1 0 3.8 51 9433.9 
2 0 3 .8209 40815.1 
3 0 3.8 62 2198.1 
4 0 3.8311 3580.9 
5 0 3.8355 4964.3 
6 0 3.8396 6348.0 
7 0 3.8 34 732.2 
800 3.8469 9116.7 
900 3.8501 0501.5 
0 3.8531 1886.1 
1 0 3.8558 3 72.1 
2 0 3.8584 4657.9 
3 0 3.8608 6043.8 
400 3.8630 7430.0 
5 0 3.8651 816.4 
6 0 3.8671 0203.0 
100 3.86·89 1589.8 
800 3.8106 2976.8 
9 0 3.8722 4 63.9 
00 3.8738 5751.2 
1 0 3.8752 7138.7 
2 0 3.8765 8526.3 
3 0 3.8778 914.0 
400 3.8790 1301.8 
500 3. 802 2689.8 
6 0 3. 812 4077.9 
700 3. 823 5466.1 
800 3. 832 6854.3 
9 0 3. 842 8 42.7 
0 3. 850 9631.2 
ABLE I. ontinued. HERMODYNAMIC ROPERTIES 
(119) i20 ( as); olecular eight, 9.880 
rmation  signed 
Sr, -(Ff-HoJ, Hr , ference l ents 
al/mole OK al/mole al/mole (boHfJr, g o r 
al/male 
-------  80 2.3 4782.5 -------
6.7794 82. 'I 7237.2 34570. 2 0.4861 
2.4094 871.8 64 2.2 4984.5 2.5614 
5.9744 4199.0 542.5 542.5 9.8916 
6.0332 4302.6 524.9 553.4 9.7308 
8.9155 054.4 4520.5 6149.9 3.2076 
1.3 95 6071.2 3423.7 8245.9 9.1 06 
3.4839 2315.7 257.7 883.4 6.3524 
5.3578 8759.7 1041.5 - 39 4.5 4.3148 
7.0296 5380.5 9789.1 985.3 2.7653 
8. 358 2160.1 8510.2 0495.4 1.5441 
9.9042 9083.1 "l211.2 0 89.9 0. 549 
.1566 6137.0 5897.1 1472.4 .7360 
2.3102 3 1.1 4571.2 1945.5 .0456 
3.3790 0596.3 3235.8 2410.9 .4 45 
4.3741 7984.5 1893.0 42870.1 .9428 
5.3048 5468.9 0544.1 43324.1 . 943 
6.1786 03043.6 - 9190.1 -43773.8 .0976 
7 .0 20 1 7 3.0 7831.9 4219.8 .7442 
7.7803 18442.5 6470.2 4662.9 .4267 
8.5182 26257.7 5105.5 5103.4 .1400 
9.2195 3 144.9 738.2 541.7 .8 97 
9.8876 42100.5 2368.7 5978.2 .6416 
0. 256 50 21.4 0997.3 6413.2 .4228 
1.1360 58204.7 - 624.3 6846.8 . 217 
1.7210 6347.7 8249.7 7279.2 .0351 
2. 826 7 548.1 873.9 710.7 .8623 
2.8227 82803.5 496 .9 
3.3428 9 112.0 18.8 
3.8443 9471.5 739.9 
4.3284 07880.3 360.1 
4.7964 16336.6 0.4 
5.2493 24839.0 401.6 
5.6880 3386.0 183.4 
6. 134 41976.2 165.8 
6.5 62 5 608.3 548.6 
6.9 12 59281.1 932.0 
7.3 11 67993.4 315.7 
7.6963 76744.1 69 .9 
8.0655 855 2.3 1084.4 
8.4252 94356.9 469.2 
8.775g 03217.0 3854.4 
9. 180 12 11.8 5239.8 
9.4520 21 0.4 625.6 
9. 781 3 001.9 011.5 
0.0968 38995.7 397.1 
0.4083 48021.0 0784.1 
0.7 31 357077.2 2170.7 
1.0113 163.4 3557.5 
1.3033 75279.2 4944.5 
1.5894 84423.9 6331.6 
1.8 96 935 6.9 718.9 
2.1 44 02 97.7 9106.4 
2.4138 1 025.6 0 94.0 
2.6782 21280.3 1 81.7 
2.9376 30561.1 3269.5 
3.1923 398 7.6 4657.5 
3.4 24 4 199.4 6045.6 
3.6881 58555.9 1433.8 
3. 295 67936.9 822.0 
4.1668 7341.7 0210.4 
4.4002 86770.1 1598.9 
9 
rmation fr  
ous t s 
boHr  glo  
al/mole 
69869.0 --------





7 2874. 3 4.3714 
73208.2 1.7663 
7 3489.5 2.7466 
7 732.9 5.9716 
73948.6 0.6951 
7 143.5 6.4689 
174322.7 3.0074 
174489.5 0.1200 
7 646.7 7.6745 
74796.1 5.5765 
74 39.2 3. 567 
75077.2 2.1632 
752 1.1 0.7560 
75341.8 .5042 




75974.3 .8 86 
76102.2 .1716 
76232.7 .5300 
17 366.7 .9372 
76 05.1 .3880 
76648.8 .8 76 





7677 .4 .5618 
1 7884.9 . 882 
1781 5.0 .1970 
78338.5 .4894 
7 586.2 .7668 





80399.6 3 736 
80761.9 3. 730 
81144.7 .5640 








8 553.8 .9872 




1 868.4 .6067 
a  hange in ase f n signed f rence lement as curred etween is empe ature nd e receding mpe ature. elting int f 


































































TABLE IlI. - Continued. THERMODYNAMIC PROPERTIES
































































































































































































































































































































































































































O/./(_ refers to crystal state.
bA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES


























































































































































































































































































































































































































































































































































OA change in phase of on assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
Li, 453.70 ° K.
T, Cpo Hr-HO·  Ol/mole OK ol/mole 
 ------  
10C . 92 94.9 
0 . 34 592.2 
98.15 .5190 402.1 
300 .5308 417.8 
4 0 .1994 304.3 0 0 .7986 255.2 
6 0 10. 759 25 .9 
0 0.6547 307.1 
0 10.9665 388.6 
0 1.2335 498.9 
1 0 1.4688 634.2 
llCC 1.6795 0791.8 
2 0 1.8695 1 69.4 
3 0 2.0412 3165.  
4 0 12.1965 4377.1 
5 0 2.3367 5603.9 
6 0 12.4632 6844.0 
7 0 2.5773 8096.1 
( 00 2.6803 9359.1 
9 0 2. 732 0631.8 
0 12.8572 1913.4 
100 2.9330 32 3.0 
2 0 3.0017 499.8 
300 3.0640 5803.1 
400 3.1206 7112.4 
5 0 3.1721 8427.1 
6 0 3.2190 9746.7 
7 0 3.2619 1 70.8 
8 0 3.3011 23 8.9 
9 0 3. 70 3730.9 
0 3. 0 5066.2 
1 0 3 .4003 6 04.8 
2 0 3.4283 746.2 
3 0 3. 541 9 90.4 
4 0 3.4780. 0437.0 
5 0 3.5COI i785.9 
6CO 3. 06 3137.0 
700 3. 97 490.0 
8 0 3. 574 5844.9 
9 0 3. 40 7201.4 
0 3. 94 8 59.6 
1 0 3.6038 19.3 
2 0 3.6173 1280.4 
3 0 3.6300 2642.7 
4 0 3.6418 06.3 
5 0 3.6529 5371.1 
600 3. 634 6736.9 
7 0  .6733 103.7 
8 0 3.6826 9471.5 
9 0 3.6 13 0840.2 
0eo 3.6996 209.8 
1 0 3.7074 580.1 
2 0 3.7149 951.3 
3 0 3.7219 323.1 
4 0 3.7285 7695.6 
5 0 3.7348 9068.8 
6 0 3. 08 0 42.6 
7 0 3.7465 1816.9 
8 0 . 19 191.9 
9 0 .7571 4567.3 
0 3.7620 5943.3 
ABLE I. o tinued. HERMODYNAMIC ROP RTIES 
(121) iOH gas); olecular eight, 3.948 
ormation f rom s ign ed Sr, -( f-HOl• Hr. r ference lements 
ol/mole o  c l/mole col/mole (f::.Hflf. l glo r 
ol/mole 
--
-------  9602.1 56446.6 -------
3. 6 583.8 - 807.2 564 5.9 25.4651 
9.3100 269.8 8009.9 -56788.6 3.6274 
2.5982 3280.1 72 0.0 -572 0.0 3.1374 
2.651C 317.5 7184.2 57208.1 2. 786 
5.1964 8774.3 6297.8 57 46.9 2. 241 
7.3158 402.7 5346.9 -5 824.5 6. 700 
9.1462 0227.9 !> 342.2 -59260.4 1.7697 
0.7598 6224.8 - 3295.0 -59652.4 8. 763 
2.2035 2374.2 213.5 - 60014. 7 6. 3416 
3.5109 8660.9 103.2 -60358.0 4.5 51 
4.1069 50 2.7 967.9 6 685.4 3.0457 
5.8100 1599.2 810.2 0 99.0 1.8369 
6.8346 8 32.1 7632.6 -61300.9 0.8246 
.7915 4963.9 6437.0 1592.6 .9638 
8.6897 1788.4 5224.9 - 18 5.7 . 224 
9.5360 8700.1 3998.2 2 51.6 .5771 
0.3 63 5694.1 -42758.1 2421.3 .0100 
1.0954 02766.0 41 05.9 2685.6 .5075 
1.8172 09911.9 0243.0 - 2945.2 .0588 
2. 053 17128.3 8970.2 3201.8 .6559 
3 .1627 24412.0 7688.6 3455.6 .2917 
3.7 19 31759.9 6399.1 3 07.2 .9609 
4.3951 39169.5 3?102.3 - 3957.1 .6588 
4.9745 46638.1 37 8.9 - 42 6.0 .3823 
5.5317 541 3.6 2489.6 453.9 .1273 
6.0684 61743.8 175.0 - 4701.3 .8922 
6. 859 693 6.7 9855.4 
7.0856 7 60.4 65 1.3 
7.5 86 84793.2 7203.1 
8.0360 92573.6 5871.2 
8.4887 03 9.9 4 35.8 
8.9276 08270.9 3197.3 
9.3 35 16185.0 1855.8 
9. 671 2 41.2 0511.7 
0.1691 32138.1 9165.1 
0.5602 40174.6 7816.2 
0.9408 48249.8 6465.1 
1.3115 5 362.4 51 2.1 
1.6728 64511.7 3 57.2 
2.0 52 72696.7 2400.6 
2.3690 80916.5 10 2.4 
2.7048 89170.2 9 82.8 
3.0327 97457.2 8 21.7 
3.3533 05776.5 6 59.3 
3. 66E 14127.6 595.8 
3.9735 2509.7 4 31.0 
4.2 37 30922.1 2 65.2 
4.5 76 39364.2 1 98.3 
4.8556 47835.4 1 0.5 
5.1378 56335.1 238.2 
5. 145 64862.8 60 .7 
5.6859 73417.9 978.1 
5.9521 81 99.8 349.2 
6.2134 9 608.1 721.0 
6.4700 9 42.3 093.5 
.7220 0H 2.0 6.7 
6.9695 16586.6 0840.5 
.2127 25295.7 214.9 
7.4519 34029.0 3589.8 
7.6870 42786.0 4965.2 
.9183 51566.3 6341.2 
211 
ormation fr m 
eous toms 











- 09830.0 6.0345 
- 10214.3 9.6599 
10572.8 34. 512 
- 1 908.5 0.3644 
1223.7 6.8701 
- 1520.5 3.9 90 
- 1 8UO. 7 1.3615 
12065.9 19.1620 
12317.7 7. 298 
-212557.4 15.5230 
212786.4 14. 042 
213005.8 2.6431 
- 13216.9 1.4 81 
13420.6 0.3082 
- 13618.1 .2982 




1 544.8 .3605 
14724.4 .7401 
- 149 4.0 .1619 
15084.5 .6219 
- 15266.5 . 162 
1 450.9 2.6418 
15638.2 .1957 
15829.1 . 755 
16024.3 . 790 
16224.3 . 041 
16429.7 .0492 
- 16641.0 .3126 
16858.7 . 10 
- 17083.4 - .3109 
17 315. 5 .6004 
175 5.5 - .87b3 
17803.9 1.1391 
18054.7 .3914 
18318.3 - .6322 
18591.7 - .8629 
- 18874.8 - .0840 
19167.8 .2961 
19471.2 - .4 99 
19785.3 .6958 
2 109.1 . 843 
204 5.4 .0658 
20793.5 .2408 
- 21153.7 - . 4095 
- 21526.3 3.5724 
- 2 911.8 .7297 
2310.4 . 817 
- 722.4 .0288 
23148.2 . 712 
23588.1 .3091 
a  ange i  hase f a  signed r ference lement s curred tween t is t perature d t e receding t mperature. elting int f 





































































































































































































TABLE III.- Continued. THERMODYNAMIC PROPERTIES
122) LIOH (crystal, liquid); molecular weight, 23.948
s_,







































































































































































































































































































































































































OH_ refers to crystal state.
bA change in phase of an assigned reference element has occurred between
of Li, 453.70 ° K
CMelting point
this temperature and the preceding temperature Melting point
212 
T BLE I I. - Continued. T ERMODYNAMIC OPERTIES 
( 2) i R ( rystal, li uid); olecular eight, 2 .948 
F rmation f m a signed F rmation f m 
T, Cp, HO -H.0 a T 0' Sr, -(Fo-H.0l a TO' Hr, r f r nce el ments gaseous O  col/male OK col/male col/male O  col/male l/male (b.Hrlf, lag io Kf b. f, 
c l/male l/male 
0 ----- 0 0 0 -118221.7 15066.2 ------- - 6 731.1 
100 3.491 133.5 2.047 71.2 - 8088.2 15 77.0 2 5.8958 - 65118.8 
200 8.617 51.7 . 25 3.3 - 17470.0 - 16248.7 1 9. 617 - 6051.6 
298.15 1l.849 1 71.7 1 .231 78.7 - 6450.0 16450.0 7.3078 - 6529.4 
300 1l.888 1793.5 10.304 9 .7 - 164 8.2 - 16452.1 6.7813 - 6535.7 
b 400 13.8671 091.8 .026 518.6 - 15129.8 - 16479.0 5.5695 - 6748.9 
500 15.2012 4548.1 17.2701 4087.0 - 13673.6 l7 51.2 2.8ll8 - 6796.8 
600 16.3023 24.5 .1413 5 60.2 - 12097.2 - 17015.4 4.2 18 6720.4 
700 17.2933 7805.0 22.7297 8105.8 - 10416.7 - 16774.2 .1986 - 6537.4 
C 744. 3 17.7118 580.4 .8036 136.7 - 09641.3 16229.8 5. 964 - 64730.9 
744.3 20.74 13590.4 30.5348 136.7 046 1.3 510.9 . 964 61150.2 
800 20.74 4745.6 .0315 0879.6 -103476.1 - 1277.3 3.7515 61092.6 
900 20.74 16819.6 34.4743 4207.3 01402.1 - 10 56.9 .3831 60513.3 
1000 20.74 18893.6 36.6595 765.9 - 9328.1 - 10045.6 7.7034 59933.1 
1100 20.74 20967.6 38.6363 15 2.3 7254.1 09442.9 5.5228 259352.4 
1200 20.74 23041.6 40.4409 5487.5 - 5180.1 08 48.3 3.7157 258771.2 
1300 20.74 25115.6 2. 10 615.7 3106.1 08261.8 2.1948 5 189.6 
1400 20.74 27189.6 43.6380 903.6 1032.1 076 2.8 0.8981 57607.8 
1500 20.74 9263.6 5.0689 8 39.7 8958.1 07111.6 . 804 57025.8 
1600 20.74 31337.6 46.4074 42914.3 6884.1 06547.3 .8076 56443.7 
1700 20.74 3411.6 7.6647 7618.5 - 48 0.1 05989.7 .9538 58 1.6 
1800 20.74 35485.6 48.8502 52444.8 82736.1 05438.3 .1987 5279.6 
1900 20.74 37559.6 49.9716 7386.4 -80662.1 04893.7 .5268 54697.8 
2000 20.74 39633.6 1.0354 2437.2 8588.1 04355.1 .9251 54116.4 
2100 20.74 41707.6 2.0473 7591.7 - 65 4.1 03822.3 .3835 535.7 
2200 20.74 43781.6 3.0 21 2845.1 440.1 03295.0 .8934 52955.9 
2300 20.74 45855.6 53.9341 8192.7 72366.1 102773.2 . 487 52377.4 
2400 20.74 7 29.6 4.8167 3630.6 70292.1 102256.4 .0425 51800.5 
2500 20.74 50003.6 55.6634 9154.9 82 8.1 01744.5 .6711 51225.6 
2600 20.74 52077.6 6.4768 4762.2 6144.1 250653.2 
2700 20.74 54151.6 57.2596 0449.2 4 70.1 250083.6 
2800 20.74 6225.6 8.0138 062 3.1 61996.1 49517.4 
2900 20.74 58299.6 8.7416 12051.1 59922.1 - 48954.9 
3000 20.74 60373.6 9. 447 179 0 •. 6 7 48.1 48396.8 
3100 20.74 2447.6 0.1248 2 9.3 - 5774.1 247843.4 
3200 20.74 4521.6 0.7833 29984.9 -53700.1 247 95.2 
3300 20.74 66595.6 1.4215 36095.3 51 26.1 246752.6 
3400 20.74 68669.6 2. 406 42268.5 49552.1 24 16.2 
3500 20.74 0743.6 2.6418 48502.8 -4 478.1 245686.3 
3600 20.74 72817.6 63.2261 54796.3 -45 04.1 245163.3 
3700 20.74 4891.6 3.7943 61147.5 -4 330.1 244647.7 
3800 20.74 76965.6 4.3474 67554.7 -41256.1 2 4139.9 
3900 20.74 9039.6 4.8862 74016.5 -39182.1 243640.2 
4000 20.74 113.6 5.4113 80531.5 37108.1 43149.1 
4100 20.74 3187.6 5.9234 87098.3 -35034.1 242666.8 
4200 20.74 85261.6 6.4232 93715.7 -32960.1 242193.9 
4300 20.74 87335.6 66.9112 0382.5 -30886.1 241 30.7 
4400 20.74 89409.6 7.3880 07097.6 2 8 2.1 24 271.0 
4500 20.74 1483.6 7.8541 13859.8 26738.1 240825.4 
4600 20.74 3557.6 8.3099 20668.1 -24664.1 24 390.7 
4700 20.74 95631.6 68.7560 27521.4 - 2590.1 -239966.6 
4800 20.74 97705.6 69.1926 234418.9 -205 6.1 -239553.4 
4900 20.74 9779.6 9.6203 241359.7 -18442.1 39151.5 
5000 20.74 101853.6 70.0393 248342.7 1 368.1 38761.1 
5100 20.74 103927.6 0.4500 255367.2 -14294.1 2 8 81.3 
5200 20.74 106001.6 70.8527 26 32.4 -1 220.1 -238014.7 
5300 20.74 08075.6 71.2478 269537.5 -10146.1 -237 60.6 
5400 20.74 110149.6 71.6354 276681.7 -8072.1 -2 7319.4 
5500 20.14 1 223.6 72.0160 2 3864.4 -5998.1 -236991.2 
5600 20.74 114291.6 72.3891 291084.1 -3924.1 -236676 •. 4 
5700 20.14 16371.6 12.7568 298342.1 -1850.1 -236375.4 
5800 20.14 118445.6 73.1115 305635.9 23.9 -236088.4 
5900 20.74 120519.6 73.4720 312965.4 2 7.9 -23 815.6 
6000 20.14 122593.6 73.8206 320330.0 4371.9 -235551.4 
aHQ r fers to crystal s ate. 
bA change in phase of on assigned ref r nce element has occurred between this temperature and the pr ceding temperature. Melting point 
of Li, 453.70· K. 
cMelting point. 
atoms 


































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES
































































OA change in phase of an























































































































































































































































































































































































































































assigned reference element has occurred between this temperature and the preceding temperature Melting point of
T, Cp, Hr-H(j, 
O  col/mole O  ol/mole 
0 ------ 0 
1LO 8.9214 1.7 
200 13.4997 1931.7 
98.15 . 186 43.1 
300 17.1772 3414.8 
0 19.8935 5335.4 
a 0 21.8583 28.4 
0 3.2176 6 8.9 
700 24.3367 072.0 
800 25.1660 14548.6 
0 5.8462 7100.2 
1000 26.4242 19714.5 
11 0 6.9266 2382.6 
12eo 27.3692 25097.8 
0 27.7620 1854.1 
1400 28.1119 648.8 
1500 28.4245 33475.9 
1600 28.7040 6 32.5 
7 0 8.9543 39215.7 
0 9.1788 2122.6 
1900 29.3804 5 50.7 
2000 29.5618 7998.0 
2100 29.7252 50962.5 
2 0 9.8128 3942.5 
2300 30.0062 6936.5 
2400 30.1271 943.3 
500 0.2370 2961.6 
2600 0.3369 5990.  
7 0 0.4281 9028.7 
8 0 30.5114 72075.7 
9 0 0.5876 15130.7 
3000 30.6516 8193.1 
100 0.7219 1 62.1 
3200 30.1811 43 7.3 
300 0.8357 7418.1 
3400 30.8862 0504.3 
500 0.9329 3 95.3 
3600 30.9762 690.7 
3706 1.0164 9790.4 
8 0 1.0539 028 3.9 
3900 31.0887 06001.1 
00 1. 12 09 11.6 
4100 1. 516 1 225.3 
200 1.1800 15341.9 
4300 31.2066 18461.2 
400 31.2316 121583.1 
4500 1.2550 24 07.5 
600 31.2771 127834.1 
4700 1.2918 30962.8 
4800 31.3174 34093.6 
4900 31.3358 37226.3 
00 1. 532 40360.7 
5100 1.3696 434 6.9 
200 1.3852 46634.6 
5300 1.3999 149713.9 
400 1.4139 52914.6 
5500 31.4272 56056.7 
600 1.4398 592 0.0 
57CO 31.4517 162344.6 
800 31.4631 65490.3 
900 1.4739 68637.2 
6000 31.4842 171785.1 
BLE I. - ontinued. ERMODYNAMIC OPERTIES 
( 3) ( i H)2 ( as); olecular eight, .896 
rmation f rom s ign ed Sr, (Ff-HoJ, HO T, r f r nce lements 
l/ le O  l/mole l/mole (boHrJr, lo lo r 
l/mole 
------- 0 80943.0 1 4632.1 -------
1.1766 306.0 80131.4 1 508.9 9.6005 
.7538 819.1 - 79011.4 1 6568.9 7. 733 
4.8540 5893.2 75 0.0 1 7500.0 3.7097 
64.9601 013.3 7468.3 1 7516.0 2.9070 
10.2940 2782.2 - 75607.7 1 8306.0 0.5115 
4.9562 049.7 73514.7 1 0469.9 0.9270 
9.0737 755.3 71254.2 81 90.6 1. 7586 
2.7451 849.6 68871.1 1 1 85.9 8.3230 
.0510 292.2 6394.4 1 1996.9 1. 289 
.0556 049.8 63842.8 823 2.5 5.6996 
91.8094 2095.0 61228.6 826 3.6 1.2682 
4.3520 404.7 58560.5 82938.0 7.6364 
96.7143 959.4 5845.3 83181.7 4.6057 
8.9208 0742.3 53088.3 83399.6 2.0379 
0.9912 10739.0 50294.3 83 95.7 9.8 43 
02.9416 20936.6 47461.2 83774.0 1.9228 
04.1852 31 23.8 4610.5 8 936.9 6.2487 
06.5330 41890.4 - 41727.3 84086.6 4. 703 
8.1945 5 627.5 38820.5 1 4224.9 3 .4550 
09.7716 63526.1 35892.3 84355.4 .2776 
1.2893 4580.6 - 32945.1 1 478.9 11.2170 
112.7356 85182.4 29980.6 845 6.9 10.2570 
14. 219 97125.1 27000.6 84710.2 .3830 
15.4528 08604.9 24006.5 1 4820.6 .5856 
16.1325 20214.6 20999.7 1 49 8.2 .8532 
17.9646 31 49.8 17981.4 1 5034.1 1.1796 
19.1525 438 6.0 14952.7 
20.2991 5779.0 914.3 
21.4073 678 4.6 08867.3 
2.4193 80059.2 05812.3 
23.5175 92359.3 02750.0 
24.5238 047 1.6 9681. 0 
2 .5001 17263.1 605.8 
26.4481 29860.7 3524.9 
21.3694 42551.8 0438.8 
28.2654 5333.1 7341.8 
29.1374 68204.1 4 52.3 
2 .9867 81160.5 152.7 
30.8144 94200.7 18049.1 
31.6215 07322.7 4942.0 
32.4090 20524.4 1831.4 
3.1718 3803.8 -68 17.8 
3.9289 47159.3 6~601.2 
34.6628 60589.0 24 1.8 
35.3806 14091.4 5 3Sg.9 
36.0827 876 4.6 5 235.6 
36.7699 01307.4 109·9 
37.4428 150 8.1 4 980.2 
38. 019 28795.5 4 849.4 
38. 418 42638.1 716.8 
39.3811 56544.6 582.3 
4 .0021 70513.9 3 46.2 
40.6114 8 544.1 308.4 
41.2094 98635.8 3 169.2 
41.7964 12786.2 028.4 
42. 730 26994.7 86.4 
42.9394 41260.4 743.0 
43.4959 5582.3 598.5 
4. 430 69959.3 452.7 
4.5810 84390.6 305.9 
45.1100 98875.2 - 157.9 
3 
tion  
gaseous ato s 
boHr, loglo K 
c l/mole 
-4 1%1.9 --------
- 74192.' 1.5763 
- 76174.5 2.5460 
- 7658.9 21.0110 
7683.3 8.8579 
- 7 845.8 1.1639 
- 79761.1 9.3924 
- 8 500.6 4.4174 
- 8 112.4 1 9.3998 
- 81627.4 0.6146 
82065.1 .9893 
- 82438.6 .2793 




- 83602.6 .0926 
83729.7 4.6884 
8 830.3 0.8014 
83907.3 1.3457 
839 3.6 4.2533 
84001.6 .4699 
8~023. 7 .9 15 
84032.1 6. 619 
84329.1 4.5714 
84016.5 .6~51 
83996.4 1 .8922 
-483970.8 .2649 
83941.3 .7583 
83909. B .3594 
83877.9 .0571 
- 83847.3 .8417 
83819.5 .7047 
837 5 •. ~ . 6 389 
837Jl.9 0.6377 
83766.9 - .3046 
83764.1 .1930 
83170.7 - .0321 
83781. 9 2. 258 
- 83816.7 3.5778 
83858.1 -4.2913 
83913.3 . 6'Jl 
83';83.2 .6140 
84068.7 . 283 
84170.9 .8 41 
84'l77.7 .3734 
84410.1 .9 80 
484'62.1 8.419~ 
84733-.1 - .9093 
84924.0 .3790 
85135.5 .8297 
85368.3 0. 625 
85620.5 0.6786 
85897.6 - 1.0789 
486198.2 1. 643 







a  hange in phase f an a signed ref r nce element has o curred between this temperature and the pr ceding temperature. elting point f 
i, 453.70° K. 
21_
TABLE III. - Continued. THERMODYNAMIC PROPERTIES























































































































































































































































































































































































































































oA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
Mg, 923 ° K.
214 
T BLE I I. - ontinued. T ERMODYNAMIC P PERTIES 
( 4) g ( as); olecular eight, .32 
rmation fr m signed F rmation f am 
T, Cp, HO -HO ST' -(Ff-HO
" 
Hr, r f r nce e ments seous at ms T 0' 
K col/mole oK col/mole c l/mole o  c l/mole c l/mole (/:,.Hflf, lo lo f D.Hf, 
l/mole col/mole 
0 ------ 0 ------- a 18.7 3 9.0 ------- 0 
leo 4.9681 496.8 30.0767 10.9 615.6 653.0 1.8314  
200 4.9681 9 3.6 3 .5204 10.4 12.4 671.8 2.8573  
298.15 4.9681 1481.3 35.504C 9104.3 3 60 .0 600.0 0.0355  
300 4.9681 1490.4 35.5348 7 .0 609.2 598.2 9.8746  
400 4.9681 87.3 3 .964C 798.4 106.0 485.0 3.4003  
500 4.9681 2484.1 38.0726 16552.2 602.8 345.4 - .5299  
600 4.9681 2980.9 .9784 406.2 099.6 180.2 .9605  
700 4.9681 3477.7 39.7443 343.3 596.5 984.7 .1346  
800 4.9681 974.5 .4077 351.6 093.3 756.3 . 734  
900 4.9681 4411.3 . 928 422.2 8590.1 492.4 .7223  
a l000 4.9681 4968.1 41.5163 548.1 9086.9 053.0 .9 72  
1100 4.9681 5465.0 41.9898 4C723.8 9583.7 749.8 .2932  
1200 4.9681 961.8 .4221 4944.7 080.5 46.6 . 700  
1300 4.9682 6458.6 2.8198 9207.1 0577.3 143.4 0.3317  
1400 4.9682 6955.4 43.187S 53507.7 1074.2 840.3 .0405  
1500 4.9682 45 .2 .5307 1843.8 1571.0 537 .1 .3599  
1600 .9682 949.0 3.8513 213.1 2067.8 233.9 .6366  
1700 4.9682 8445.9 4.1 25 613.5 2564.6 930.7 .8784  
1800 4.9683 8942.7 4.4365 1043.0 3061.4 9627.5 . 911  
1900 4.9685 9439.5 4.7051 500.2 3 58.3 9324.4 . 794  
2000 4.9688 9936.4 44.960C 79983.6 4055.1 90 1.2 . 473  
2100 4.9694 10433.3 5.2024 491.8 4 52.0 87 8.1 . 976  
2200 4.9704 10930.3 45.4336 89023.7 5049.0 8415.1 . 325  
2300 4.9719 11427.4 5.6546 3578.2 546.1 8112.2 . 547  
2400 4.9143 11924.7 5.8663 8154.3 6043.4 7809.5 .9653  
2500 4.9177 12422.3 6.0694 02751.2 6541.0 7507.1 .0662  
2600 4.9825 12920.3 6.2641 07368.0 7039.0  
2700 4.9891 3418.8 6.4529 12003.9 7537.6  
28CO 4. 9S 77 13918.2 46.6345 16658.3 8036.9  
2900 5.0C87 14418.5 46.810C 21330.6 8537.2  
3000 .0226 14920.0 6.9800 26 20.1 9038.7  
31CO 5.0397 15423.1 7.145C 30726.4 9541.8 0 
3200 5.0604 5928.0 7.3053 D5449.0 046.8 0 
3300 5.C850 16435.3 7.4614 40187.3 0 54.0 0 
3400 . 140 6945.2 7.6136 941.1 1063.9 0 
3500 5.1476 17458.2 47.7623 49710.0 1577.0 0 
3600 5.1859 7974.9 7.9079 54493.5 2093.6 0 
3700 5.2294 18495.6 48.0505 5 291.4 2614.3 0 
3800 5.2781 9 20.9 8.1906 64103.5 3139.7 0 
3900 5.3323 19551.4 8.3284 68929.5 3670.2 0 
4000 5.3Sl9 20087.6 48.4642 73769.1 54206.3 0 
41CO ').4571 0630.0 8.5981 78622.3 4748.7 0 
4200 5.5278 179.2 8.7304 83488.7 52 7.9 0 
4300 5.6041 21735.7 8.8614 8368.3 58 4.5 0 
4400 5.6859 22300.2 48.9912 93260.9 6418.9 0 
4500 5.7725 2812.9 9.119S 98166.5 6991.7 0 
4600 5.8648 13454.7 49.2477 203084.9 7573.5 0 
4700 .9620 4046.0 9.374S 208016.0 8164.8 0 
4800 6.0643 24641.3 49.5015 212959.8 58766.0 0 
4900 6.1714 25259.0 9.6276 1 916.3 59377 .8 0 
5000 6.2831 25881.7 9.7534 2885.4 00.5 0 
5100 6.3G91 26 15.8 9.879C 27867.0 0634.5 0 
5200 6.5194 27161.7 50.0044 232861.1 1280.4 0 
5300 6.6433 27819.7 0.1291 237867.8 1938.4 0 
5400 6.7111 28490.4 50.2551 242887.1 2609.1 0 
5500 6.9C20 29173.7 50.3805 24 918.8 63 92 .4 0 
560C 7.0~62 29870.4 50.S06C 252963.1 63 89.1 0 
5700 7.1741 30580.9 50.6317 25H020.0 4699.6 0 
5800 7.3150 313C5.3 50. 577 263089.5 5 24.0 0 
5900 7.4589 32044.0 50.8840 268171.6 6162.7 0 
6000 7.6C54 32 97.2 51. 106 273266.3 6915.9 0 
aA change in phase of an a signed r f r nce element has occurred between this temperature and the pr ceding temperature. elling point of 
































































































TABLE III.- Continued. THERMODYNAMIC PROPERTIES























































































































































































































aH_ refers to crystal state.
bMelting point.
, Cp  














1 00 .0 
100 .0 
200 .0 




7 0 .0 
8 0 .0 








































ABLE I. - ontinued. HERMODYNAMIC ROP RTIES 
25) g crystal, iquid)) olecular eight, 4.32 
ormation from s igned Sr, -( r-HO',a Hr , ref r nce lements 
ol/mole oK ol/mole col/mole (!J.Hflf, 10910 f 
col/mole 
  190.3 0 -------
.263 3.4 037.4 0  
.511 71.3 - 59.4 0 0 
.780 129.3  0 0 
.817 143.8 11.0 0 0 
.569 016.3 21.0 0 0 
0. 89 046.8 257.4 0 0 
2.195 207.3 919.4   
3.261 480.7 611.7 0  
4.229 8 5.9 37.0   
5.125 324.5 09 .1 0 0 
5.322 614.0 277 .9 0  
7.641 674.0 417.9 0 0 
8. 82 057.8 033.9 0  
9.044 1924.2 833.9 0 0 
9.740 3863.8 633.9   
0.381 5871.1 433.9   
0.974 7 39.4 0233.9 0 0 
1.526 064.8 1033.9   
2.042 243.0 1833.9 0 0 
2.527 471.7 2633.9   
2.984 6 47.0 3433.9 0 0 
3.417 9068.1 4233.9 0  
3.827 1429.8 5033.9   
4.217 3831.5 5833.9 0  
4.590 6273.8 633.9   
4.945 8749.3 7433.9 0 0 
5.286 1 62.2 8233.9   









- 5671.8 2.8573 
-35600.0 20.0355 
- 598.2 9.8746 
35485.0 3.4003 
-353 5.4 9.5299 
5180.2 .9605 
-34984.7 .1346 




-32053.0 .9 72 
- 1749.8 .2932 
31446.6 . 700 
31143.4 . 317 
-30840.3 - . 405 
0537 .1 -0.3599 




90 1.2 1.4413 
87 8.1 1.5976 
-28415.1 -1.1325 


































































































































TABLE III.- Continued. THERMODYNAMIC PROPERTIES





























































































































































































































































































































































































































°A change in phase of on assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
Mg, 923 ° K
6 
BLE I. - ontinued. HERMODYNAMIC ROPERTIES 
26) gCl as); olecular eight, 9. 77 
ormation rom signed ormation from 
T, Cp, Hr-Ho , Sr, -(Ff-Ho
'
, r , 
ef r nce lements seous 
 ol/mole oK col/male ol/mole oK ol/mole ol/mole (/:;.Hflf, l glo f !:;'Hf  
ol/mole ol/mole 
 ------  -------  29.6 57.4 ------- 23 0.0 
1 0 .0772 97.2 7.3913 041.9 2.3 753.8 . 959 2596.4 
0 .8 03 42.1 2.5232 062.6 12.5 657.8 .9 18 28 7.4 
98.t 5 .3245 237.5 5.7526 4385.1 507.9 507.9 . 56 3042.7 
0 . 310 252.9 5.8041 488.3 52 .3 504.8 .5623 -b3046.1 
0 .5880 100.2 8.2398 0195.7 370.6 327.5 .8 22 1>3226.0 
0 .7310 966.8 0.1730 6 19.7 237.2 130.7 .9573 397.1 
0 .8194 844.7 1. 732 219.3 15.1 12.1 .0324 3560.5 
0 .87n 729.8 3.1375 8466.5 00.2 65.6 .0740 3715.8 
0 .9229 62 .0 4.3261 4840.9 890.4 87.9 .0 49 3863.1 
0 .9568 514.0 5.3791 1327.2 784.4 6.0 .1021 40 3.0 
a 1 00 .9845 41 .1 6.3243 7913.2 681.5 410.3 .0610 4135.9 
11 0 . 80 310.8 7. 817 4589.1 581.2 759.5 . 099 4 62.8 
2 0 .0287 0212.6 7.9664 1347.1 483.0 107.9 .9614 4384.1 
3 0 .0473 116.4 8.6899 8180.4 0386.9 455.5 .9153 4500.5 
4 0 .0645 2022.0 9.3610 5083.3 1 92.5 802.4 .8718 4612.b 
5 0 .0805 2 29.3 9.9869 2051.1 2199.7 148.7 .8304 4720.7 
6 0 .0958 3 38.1 0.5734 9079.4 3108.5 94.3 .7912 6 825.3 
7 0 . 103 4748 • .4 1.1253 061 4.6 4018.8 - 839.3 .7537 -6 926.6 
8 0 9.1243 5660.2 1. 64 llB03.4 4930.6 183.8 .7180 5024.9 
9 0 .1380 6573.3 2.1401 20493.0 5843.7 527.6 .6837 5120.5 
00 .1513 1481.1 12.6092 2 130.6 6158.2 10.9 .6510 5213.5 
100 .1643 8403.5 13.0560 350 4.1 7673.9 213.6 .6191 6 304.2 
200 .1711 9320.6 13.4826 42341.2 8591.0 55.1 .5893 5392.7 
300 .1 98 0238.9 3.8908 49710.0 9509.4 897.3 .5604 5479.2 
400 .2023 158.6 14. 822 57118.8 0429.0 238.3 .5 23 563.9 
500 .2141 2019.4 14.6581 64 65.9 1349.8 578.1 .5055 5 46.9 
600 . 210 3001.5 15.0198 12049.9 211.9 5728.4 
100 .2394 3924.8 5.3682 79569.4 3195.2 5 08.1 
800 .2511 48 9.4 15.1045 871 3.2 4 19.8 5 88.0 
900 .2641 5715.2 6.0293 94109.9 5045.6 59 6.6 
00 .2765 6102.2 16. 436 0 328.7 5912.6 6044.7 
100 .2891 7630.5 6.6480 09918.3 6900.9 6122.8 
200 .3018 8560.0 16.9431 17658.0 7830.4 6201.1 
3 0 .3148 9490.8 11. 295 25366.1 8761.2 6280.0 
400 .3280 0423.0 11.5018 3103.6 9693.4 6360.0 
500 .3415 1356.4 11.1184 40 68.0 0 26.9 6441.6 
600 .3554 291.3 8.0418 48659.0 1561.7 6 25.0 
7 0 .3697 3227.5 18.2983 56476.1 2498.0 611.0 
800 .3844 4165.2 18.5483 64318.5 3435.1 6 699.8 
900 .3991 5104.4 18.1n) 12185.6 4314.9 6792.1 
00 .4154 6045.2 19. 305 800 6.1 5315.6 6888.4 
100 .4317 6981.5 9.2632 87991.5 6258.0 6 89.0 
200 . 487 7931.6 19.4907 95 9.2 7 2.0 7094.1 
300 .4663 811.3 9.7132 03889.4 8147.7 1205.8 
400 .4845 9824.8 9.9310 18 1.7 9095.3 7322.9 
500 .5034 0774.2 0.1 44 19875.5 0 44.6 7446.3 
600 .5231 1125.6 0. 35 27900.4 0996.0 75 6.7 
100 .5 34 2678.9 0. 85 35946.1 1 49.3 714.4 
8 0 .5645 36 4.3 0.7596 4012.0 2904.7 1860.0 
900 .5864 4591.8 0.9571 520 1.9 3862.2. 8013.7 
00 .6 90 551.6 1. 510 6 203.3 4822.0 8176.1 
100 .6 23 6513.6 1.3415 68327.9 5784.0 83 7.4 
200 .6564 7478.1 1.5288 16471.5 6748.5 85 8.2 
300 .6812 8 44.9 1.7129 8A633.6 1715.3 8718.4 
400 .1061 9 14.3 1.8941 92814.0 8684.7 8918.8 
500 .1329 0386.3 2.0125 0 012.3 9 56.7 91 9.2 
600 .1598 1360.9 .2481 09228.4 06 1.3 9350.2 
100 .7813 2338.3 2.4211 17461.9 1608.7 9582.2 
800 .8155 318.4 2.5915 25712.5 2588.8 9825.3 
900 .8443 4301.4 2.1596 3980.1 3511.8 1 0 9.7 
000 .8 37 5287.3 2.9253 42264.3 4557.7 7 345.7 
aA hange i  hose f  signed f r nce lement s curred etween is tempe ature d e receding mpe ature. elting oint f 
g, 23  . 
toms 
































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES























































































































































































































































































































































































































































































































°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
Mg, 92B ° K.
T, Cp, Hr-Ho , 
o  col/mole O  l/mole 
0 ------ a 
100 8.5475 32.0 
0 11.6033 756.3 
98.15 3.0335 74.0 
300 3.0516 98.2 
0 3.7542 42.3 
500 14.1309 5738.4 
0 4.3520 163.4 
700 14.4914 8606.1 
0 4.5846 10060.2 
0 4.6497 1522.1 
01 00 14.6969 12989.5 
11 0 4.7322 461.1 
1200 4.7593 5935.7 
300 4.7804 7412.7 
1400 14.7973 18891.7 
500 4.8110 20372.1 
1600 14.8222 21853.8 
7 0 4.8315 36.5 
8 0 4.8 93 4820.0 
1900 4.8459 26304.3 
0 4.8516 789.2 
1 0 4.8 65 9274.6 
2 0 4.8607 0760.4 
2300 14.8644 32246.7 
4 0 4.8677 33733.3 
5 0 4.8706 52 0.2 
6 0 4.8731 6707.4 
7 0 4.8754 8194.8 
2800 4.8774 9682.5 
9 0 4.8792 170.3 
3000 14.8809 2658.3 
100 4.8824 4146.5 
3200 14.8837 45634.8 
3 0 4.8850 71 3.2 
400 4. 861 8611.8 
500 4. 871 0100.4 
3600 4. 881 51589.2 
7 0 4. 889 3078.1 
8 0 4. 897 4567.0 
3900 14.8905 56056.0 
0 4.8912 7 45.1 
4100 14.8918 59034.2 
200 4.8924 0523.4 
300 4.8930 2012.7 
4400 4.8935 35 2.0 
500 4.8940 4991.4 
4600 4.8944 64 0.8 
700 4.8948 7970·.3 
4800 14.8952 9459.8 
900 4.8956 0 49.3 
00 4.8 59 2438.9 
5100 4.8963 3928.5 
200 4.8966 5418.2 
5300 4.8 69 6907.8 
400 4.8972 8397.5 
500 4.8974 9887.3 
600 4.8977 1377.0 
5700 4.8 79 2866.8 
8 0 4. 981 4356.6 
5900 4. 983 58 6.4 
6000 4. 985 73 6.3 
BLE I. - ontinued. ERMODYNAMIC OPERTIES 
27) gC1  as); olecular eight, 5.234 
r ation   
Sr, f-HOl , Hr , r f rence l ents 
l/mole OK ol/mole l/mole l'>Hfl{, l lo r 
l/mole 
------- 0 03774.0 0390.3 -------
49.5857 4226.6 03042.0 507.1 20.1221 
.5618 56.1 - 02017.8 0686.5 10.2150 
1.4968 361.2 800.0 8 0.0 .9780 
1.5775 5475.1 0775.9 801.9 .5223 
5.4396 1833.5 - 9431.7 0897.0 .1569 
68.5533 28538.3 8035.6 0991.3 4.1270 
.1508 527.1 610.6 01097.1 6.7667 
73.3744 42756.0 5167.9 01225.3 1.5033 
.316C 0192.6 - 3713.8 013 1.8 7. 502 
7.0378 7811.9 251.9 1 1571.1 .4702 
78.5838 594.3 - 0784.5 0 934.2 1.9623 
9.9863 3523.9 9312.9 04160.4 .8954 
1.2694 1587.6 - 7 38.3 - 04386.2 .1691 
.4516 9 74.4 6361.3 046 2.1 .7051 
83.5476 98075.0 - 4882.4 04838.2 . 476 
4.5690 06481.4 - 3401.9 05064.8 .3554 
85.5253 14986.7 1920.3 05292.1 .3977 
6. 241 23584.6 0437.6 05520.0 . 509 
7. 721 3 269.8 8954.0 05748.8 .7965 
8.0746 41037.5 7469.7 05978.4 .1200 
8.8 63 49883.4 5984.9 06209.0 .5099 
9.5610 5 803.5 - 499.4 - 06440.5 .9567 
0. 522 6 794.4 3013.6 06673.1 .4525 
90.9129 76852.9 1527.3 06906.6 . 914 
1. 456 85976.1 70040.7 07141.3 .5 76 
2.1526 95 61.2 8553.8 0 377.0 .1 71 
2.7359 04405.8 70 6.6 
3.2972 13707.7 579.2 
3. 382 23064.6 - 4091.5 
4.3603 32 4.7 2603.7 
4.8648 41936.1 115.7 
5.3528 51447.1 9627.5 
5.8253 61006.1 8139.2 
6.2833 70611.6 56650.8 
6. 277 80 62.3 5162.2 
7.1592 8 956.8 3673.6 
7.5786 9693.7 21 4.8 
7.9865 09472.1 0 96.0 
8. 836 19290.7 :"'49207.0 
8.7704 29148.5 4 718.0 
9.1 74 390 4.4 6228.9 
9. 51 48977 .·6 4739.8 
9.8740 58947.2 3250.6 
0.2244 68952.1 1761.3 
0.5668 78991.8 0 72.0 
0.9015 89065.2 8782.6 
01.2288 9171.8 7293.2 
01.5492 09310.8 5803.7 
01.8628 19481.4 4314.2 
02.1699 29683.1 2824.·7 
02.4708 39915.2 1335.1 
02.7658 50177.1 9845.5 
1C3.0551 60468.2 8355.9 
03.3388 70787.9 - 6866.7 
03.6173 81135.8 5376.5 
03.8906 9 511.2 3886.7 
04.1591 0 913.7 2397.0 
0 .4227 12342.8 0907.2 
04.6818 2798.1 9417.4 
04.9365 3279.1 7927.6 
05.1869 43785.3 6437.7 
7 
r ation f  
ous t s 








- 94701.5 3.3077 
94862.1 . 187 
95003.4 8.9759 
- <)5127.6 .3635 











95873.1 . 256 
95903.7 . 063 
95932.0 . 796 
9 958.3 . 33 
95982.9 .7575 
96006.1 .0436 
96028.2 . 845 
96049.4 . 743 
96070.2 .2075 
1 6 90.8 . 798 
96111.6 . 872 
96133.0 .7263 
9615.5.4 .2942 
96179.3 . 82 
96205.1 .5061 
96233.4 .1457 
9 264.7 .1946 
96299.5 .5167 
963 8.3 .8218 







9 865.0 .7876 
9 966.4 .9867 
9 077.5 .1775 
97198.8 .3607 
97330.8 .5367 
9 473.9 .7059 
97628.7 .8 86 
97795.3 .0254 







aA change i  hase of n a signed ref rence lement as curred etween his mpe ature nd the receding tempe ature. elting oint f 
g, 23 0 . 
?.18
TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES


























































































































































































































































































































































































































































































































































OA change in phase of on assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
Mg, 925 ° K.
218 
T BLE II. - ontinued. ERMODYNAMIC OPERTIES 
( 8) gF as); olecular eight, .32 
rmation f om signed rmation rom 
T, cp, Hr-Ho, Sr, -(Ff-HOl , HO T, r f r nce ements seous atoms  col/ ole oK col/ ole l/ ole o  ole c l/mole {/;;.Hflr, l glo Kr /::,.HT, 
l/mole c l/mole 
0 ------ 0 ------- 0 2381.1 - 0136.0 ------- - 3800.0 
100 . 655 5.2 4.9206 96.8 1685.8 941.0 .4544 - 4100.1 
200 7.2832 1403.7 9.8185 560.0 0977 .4 0.6 .6266 - 414.3 
298.1~ 7.7861 2143.7 52.8222 605.3 0237.4 - 0237.4 9.3835 - 4 95.6 
300 .7946 58.1 2.8704 3703.0 0223.0 0240.9 9.2920 - 4700.4 
400 8.1722 2957.7 .1682 109.6 9423.3 04 6.3 5.5900 - 4937.7 
500 .4170 3788.1 7. 201 722.0 8593.0 0645.1 3.3 64 - 5136.2 
600 A. 5776 4638.4 58.5699 503.6 742.7 20872.5 .8348 - 5307.7 
700 .6876 01.9 9.9009 428.7 6879.1 126.4 .7427 - 5460.2 
800 8.7665 74.8 1.0664 478.2 1 06.2 1410.9 . 131 599.1 
900 8.8256 7254.6 62.1025 48637.6 5126.5 17 9.2 . 586 5728.0 
a1000 .8716 139.5 3.0348 895.3 4241.5 24222.0 . 879 - 5849.2 
1100 .9087 028.6 3. 822 241.8 1 352.5 4577.9 .2033 - 5964.3 
1200 .9396 92 .1 4.6587 7669.4 2460.0 24933.2 .7936 - 6074.6 
1300 8.9659 10816.4 65.3753 74171.5 1564.7 5288.1 . 417 - 6180.7 
1400 .9 89 714.1 6.0406 742.7 0 66.9 5642.7 . 360 - 6283.4 
1500 9.0093 12614.1 6. 615 378.2 767.0 5997.0 . 673 - 6383.1 
1600 .0219 3515.9 1.2435 40 3.1 865.1 6351.2 .6291 16480.2 
1100 9.0449 14419.6 7. 914 0825.1 961.5 6705.2 .4160 76515.0 
1800 .0607 15324.9 8.3088 07631.0 056.2 7059.0 . 241 661.6 
1900 .0756 6231.7 8.7991 1 486.6 149.4 7412.1 .0499 76158.2 
2000 9.0898 17140.0 9.2650 21390.0 241.1 766.4 .8914 76847.1 
2100 9.1032 18049.6 9.7088 28338.8 31.4 8119.9 .7460 16934.4 
2200 9.1162 18960.6 70.1326 35331.1 - 420.5 28473.4 .6120 7020.1 
300 9.1288 9872.8 10.5381 42364.7 ·508.2 826.8 .4884 7104.5 
2400 9.1410 20786.3 0.9269 49438.1 594.7 9180.2 .3135 7187.5 
2500 9.1529 21701.0 71.3003 56549.6 8 .0 29 33.5 .2667 7269.5 
2600 .1645 2 16.9 1.6 95 63697.7 35.8 7350.6 
1 0 .1760 3533.9 2.0056 70881.1 152.9 7430.9 
8 0 .1874 452.1 2.3395 78098.4 071.0 7510.7 
2900 9.1981 25371.4 12.6621 85348.6 90.3 11590.2 
3000 .2099 6291.8 12.9741 92630.5 910.8 11669.7 
1 0 9.2211 27213.4 13.2163 943.1 832.3 11149.5 
200 . 323 8136.1 13.5692 07285.4 155.0 7830.1 
3300 9.2431 29059.9 13.8 35 14 56.6 61 .8 7911.6 
3400 .2552 9 4.8 14.1296 2055.8 1603.7 7994.1 
500 .2668 0910.9 14.3981 29482.3 529.8 18079.6 
6 0 .2788 1 38.2 14.6593 36935.2 45 .1 78166.9 
37CO 9.2910 32766.7 74.9137 4413.9 0385.6 78257.0 
800 .3035 3 96.4 5. 16 5 911.7 1315.3 78350.4 
900 .3164 4627.4 5.4034 59446.0 246.3 78447.7 
4000 9.3298 35559.1 5.6395 6998.2 3118.6 18549.3 
4100 . 436 6493.3 5.8700 74513.7 4112.3 78655.7 
4200 9.3580 37428.4 16.0953 82172.0 5047.3 18767.4 
4300 .3729 8364.9 16.3151 8 192.6 5983.9 1 885.1 
4400 .3884 9303.0 16.5314 97435.0 6921.9 90 9.0 
4500 9.4046 40242.7 6.7425 05098.8 78 1.6 9139.1 
4600 9.4215 41184.0 76.9494 12783.4 802.9 92 7.7 
4700 .4391 2127.0 7.1522 20488.5 9745.9 79 23.4 
4800 .4 75 3071.8 7.3512 28213.7 0690.7 79511.3 
4900 9.4767 4018.5 7.5 64 3 958.6 21637.4 ]q139.8 
5 00 .4966 4967.2 7.7380 43722.9 2586.1 79911.2 
5100 .5174 5911.9 17.9263 51506.1 3536.8 80091.9 
5200 .5390 68 0.7 8. 113 593 8.0 489.6 80282.4 
5300 9.5614 47825.1 8.2932 67128.3 25 44.6 80482.7 
5400 .5847 8183.0 8.4721 749 6.6 26401.9 0693.4 
5500 9.6089 49742.6 8.6482 8 822.6 213 1.6 0914.4 
5600 .6339 0704.8 8.8216 90696.1 28 23.7 146.2 
5700 9.6598 51669.5 8.9923 9 5 6.8 29288.4 -81389a 
5800 .6865 2 36.8 79.1606 06494.5 0255.7 -81643.1 
5900 .7 41 3 06.8 79.3264 14418.9 1225.7 1 09.5 
6000 .7425 4579.6 9.4899 2359.7 32198.5 -82187.1 
a  hange in phase f an a signed r fer nce lement as o curred etween this tempe ature and the receding temperature. elting oint f 

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES










































































































































































































































































































































































































































































CA change in phcse of on ossiqlned reference element hos occurred between this temperature end the precedin temperoture Melting point of
Mg, 923 =, K.
T, Cp, T O'  col/ ole o  col/mole 
a ------ 0 
100 7.1629 8.4 
200 9.2785 1510.5 
98.15 11.2354 23.8 
0 .2645 5 4.6 
400 12.4848 3737.4 
0 3.2157 25.4 
600 13.6716 6371.5 
0 3. 698 754.5 
800 14.1739 62.3 
0 14.3188 10587.3 
a1000 14.4250 2024.8 
1100 14.5C51 471.5 
2 0 4.5669 4925.2 
1300 14.6155 16384.4 
400 4.6544 848.0 
1500 14.6859 315.0 
6 0 4.7119 0785.0 
1700 14.7336 22257.3 
1800 14.7518 3731.6 
9 0 4.7672 5207.5 
2000 14.7804 26684.9 
2100 14.7918 81 3.6 
2200 14.8017 29643.3 
2300 4.8104 123.9 
2400 14.8180 2605.3 
2500 14.8247 34087.4 
2600 14.8307 570.2 
2700 4.8360 7053.6 
800 4.8408 8537.4 
2900 14.8451 40021.7 
00 4.8490 1506.4 
3100 14.8525 2991.5 
200 4.8557 476.9 
3300 14.8586 5962.6 
3400 14.8612 7448.6 
500 4.8 36 489·34.9 
600 4.8659 0421.3 
3700 14.8679 19 8.0 
3800 14.8698 3 4.9 
900 4.8716 4882.0 
4000 14.8732 6369.2 
100 4.8 47 7856.6 
200 4.8761 9344.1 
300 4.8774 0831.8 
400 4. 786 2319.6 
4500 14.8797 3807.5 
600 4.8808 5295.6 
4700 14.8818 6783;7 
800 4.8827 8271.9 
900 14.8836 9760.2 
5000 14.8844 71248.6 
51CO 14.8852 2 37.1 
5200 4.8859 4225.7 
300 14.8866 5714.3 
5400 14.8873 77203.0 
500 14.8879 78691.7 
5600 14.8885 80180.6 
5700 14.8890 1669.4 
800 14.8896 3158.4 
5900 14.8901 4647.3 
00 14.8905 6136.4 
BLE I. - ontinued. ERMODYNAMIC OPERTIES 
(129) gF2 (gas)J olecular eight, 62.32 
ormation f om signed 
ST' -{FT-Hal, HO T' r f r nce elements 
l/ l  o  col/mole col/mole {/::,.Hrlf, loglo f 
l/male 
------- 0 -1 623.8 7323.9 -------
.8372 85.4 -1 925.4 473.2 8.4777 
51.3805 65.6 -1 9 13.3 7839.2 4.3955 
55.4766 016.5 78100.0 781 0.0 0.3808 
.5462 19.2 78079.2 781 4.0 9. 757 
.9691 850.3 - 76886.4 78291.4 7.1240 
1.8402 5894.7 75598.4 78445.2 .6340 
4.2931 204.4 - 74 52.3 78592.6 .6300 
6. 245 8742.6 72869.3 8752.1 . 335 
8.3041 5480.9 71461.5 178933.8 8.3544 
9.9823 2396.8 70036.5 79144.2 2.9 02 
1.4967 9472.0 68599.0 81526.0 .5284 
2.8755 691.6 67152.3 81769.2 4. 198 
4.1 04 4043.3 65698.6 820 1.1 1.9085 
75.3084 1516.4 64239.4 82252.3 9.3569 
6.393C 9102.2 62775.8 82493.4 7.1670 
7.4051 792~6 61308.8 82734.9 5.2 66 
8. 538 04581.1 59838.8 82977.0 3.6017 
9.2463 12461.5 58366.5 83220.0 2.1306 
80.0890 20428.7 56892.2 83463.9 0.8213 
0. 870 28477.8 5416.3 83709.1 9.6481 
1.6448 3 604.7 5 938.9 839 5.5 .5 09 
2.3663 4805.6 52460.2 84203.3 7.6332 
83.0546 53076.9 -15 980.5 844 2.5 6.7611 
3.7128 6 415.5 1 94 9.9 84703.2 5.9641 
4. 433 69818.5 1 8018.5 184955.5 5. 322 
84.9483 7 283.3 1 6536.4 185209.3 4. 582 
5.5299 86807.4 1 5053.6 
6.0897 95388.5 1 3570.2 
6.6293 04024.7 1 2086.4 
87.1502 12713.8 1 0602.1 
7.6 35 21 54.1 1 9117.4 
8.1405 30243.9 37632.3 
8.6 21 39081.7 1 6146.9 
9.0692 47965.9 1 4661.2 
9.5129 56895.1 3175.2 
9.9437 65868.0 31688.9 
0.3624 74883.4 1 0 02.5 
0.7698 83940.1 28715.8 
1.1663 9 037.0 1 7228.9 
1.5526 02173.0 5741.8 
1. 291 1347.2 - 24254.6 
2.2964 20558.6 - 2 67.2 
2.6548 29806.2 - 212 9.7 
3.0049 39089.2 1 9792.0 
3.3469 48406.9 - 8304.2 
3.6813 57758.4 - 6816.3 
4.0084 67142.9 - 53 8.2 
4.3284 76559.8 - 13840.1 
4.6417 86008.4 - 12351.9 
4.9486 95487.9 - 10863.0 
5.2493 049 7.9 - 09375.2 
5.5441 14537.6 - 07886.7 
5.8331 24106.5 - 6398.1 
6.1167 37 4.0 04909.5 
96.3949 43329.7 - 03420.8 
96.6681 52982.9 - 01932.1 
96.9364 62663.1 0443.2 
7.1 99 72370.0 - 8954.4 
97.4588 82102.9 - 7465.4 
9 .7134 918 1.6 - 5976.5 









- 5 416.3 1 2.0763 
51 24.8 1 0. 399 
- 51809.1 1 5.1177 
- 52082.1 .5880 
- 5 82.7 .2175 
5~435.0 6.0865 
- 52554.0 6.2329 
526 9.4 8.5658 
- 5 27.5 2.4300 
- 52792.4 .4083 









531 4.1 3.4 77 
5 130.8 2.2803 
53146.3 .1870 
53160.7 0.1 48 
53174.3 .2627 
53187.4 . 14 
53200.1 .6 32 
53212.9 .8913 
53225.9 .2098 





5 330.8 .9379 
53356.8 .4985 




53554.4 .6 22 
53611.3 .3004 
53675.4 . 065 
53747.2 .2996 
53827.1 .5 97 
53915.9 0.8477 
54014.0 .1044 
54121.9 .3 05 
5 240.2 .5867 
-254369.3 .8136 
54509.6 - .0316 
-254661.7 -2.2 14 
-254825.7 2. 434 
-2 5002.3 -2.6381 
-255191.5 -2.8258 
-255393.9 . 069 




aA change in phase of an a signed ref r nce element has o curred etween this temperature and the pr ceding tempe ature. elting oint f 



















































































































































































































































































































































































































































































































OH_ refers to crystal state.
bA change in phase of on assigned reference element has occurred between this temperature and the preceding temperature




ABLE III. - ontinued. ERMODYNAMIC ROPERTIES 
130) MgF  ( rystal, uid); olecular eight, 2.32 
ormation from .a signed ormation frorn 
T, Cp, Hr -Ho,a ST' -(FO-HOl a TO' Hr. ef r nce lements aseous toms 
o  col/mole OK ol/mole ol/mole oK col/mole ol/male (I:::.Hflf. l glO Kf I:::.Hr. 
ol/mole ol/mole 
 ------  0  265812.0 62512.1 ------- -3 4591.1 
0 . 916 8 .2 .8109 04.8 2 5689.8 6 231.5 6.5161 35902.8 
0 l. 669 051.4 .6350 15.6 264820.1 63546.5 18.1060 36582.1 
98.15 4.9100 312.0 3.9635 191.2 263500.0 63500.0 83.9054 36816.3 
0 5. 000 410.9 4. 013 819.5 263461.1 63486.0 82.1161 36806.8 
0 6.5630 91.6 8.6 54 460.5 261814.4 63219.4 34.1441 36791.1 
0 1.3100 694.0 2.4277 519.8 260178.0 63024.8 05.9888 3 661.7 
0 7.8309 1452.3 5.6320 1926.9 258419.7 62160.0 6.8315 36450.0 
1 0 8.2450 256.1 8.4121 0632.2 56615.3 - 62498.1 13.1118 36181.0 
0 8.6022 l099.4 0.8121 3598.8 254112.6 62244.9 2.9326 3 865.1 
0 8.9264 29 6.1 3.0821 6198.4 252896.0 262003.1 4.9162 35508.9 
bl000 19.2300 4 84.0 5.0921 0208.1 250988.0 263915.0 8.5119 35116.4 
1 0 9.5202 6821.6 6. 392 3811.5 49050.4 63661.3 3.3371 34690.4 
2 0 9.8012 8181.8 8.6498 1592 .0 41084.3 63396.1 8.9740 34232.9 
3 0 .0158 0781.6 0.2456 1531.6 45090.4 63103.3 5.2859 3145.1 
4 0 0.3458 2802.8 1.1433 5631.8 243069.3 - 62186.9 2.1285 3228.1 
5 0 0.6122 4850.1 3.1561 9883.5 41021.3 62441.5 9.3954 3 82.6 
c1536 0.1015 594.4 3. 461 1 45.9 40211.6 - 62288.2 8.4958 32439.4 
536 2.664 9418.4 2.6851 1 45.9 26393.6 2 8407.8 8.4958 18559.6 
600 2.664 0928.9 3.6103 4841.6 2 943.1 248081.3 7.0861 18105.5 
1 0 2.664 3195.3 4.9843 0218.0 2616.1 241530.1 5.0956 17339.0 
8 0 2.664 5461.1 6.2197 5841.8 20410.3 246982.0 3.3298 16511.6 
9 0 2.664 1128.1 1. 051 1531.6 18143.9 46436.1 1.7532 15803.4 
00 2.664 994.5 8. 676 1340.8 15811.5 45894.1 0. 315 15034.5 
100 2.664 260.9 9.7734 3263.3 136 1.1 4 354.1 9.0 95 14264.9 
200 2.664 4521.3 0.8218 9293.7 13·44.7 4816.6 7 .9 00 13495.0 
300 2.664 6793.1 1.8352 5427.3 09018.3 4281.6 6.8439 312124.6 
400 2.664 9060.1 2.7998 1659.3 06811.9 43148.9 5.8777 1954.1 
500 2.664 1326.5 3.1250 7985.9 0 545.5 243218.4 4.9910 1183.5 
600 2.664 3592.9 4.6139 04403.1 02219.1 10412.9 
100 2.664 5859.3 5.4692 1 907.6 0012.1 309642.6 
800 2.664 8125.7 6.2934 174 5.9 197746.3 308872.8 
900 2.664 10392.1 1.0888 24165.3 1 5479.9 08103.7 
0 2.664 126 8.5 7.8511 30912.8 1 3213.5 07335.1 
1 0 2.664 14924.9 8.6002 31135.9 90947.1 0 569.0 
200 2.664 91.3 9.3198 4632.1 680.7 058 4.0 
300 2.664 9457.1 0.0172 51599.1 86414.3 05041.1 
400 2.664 1124.1 0.6938 58 34.8 8 147.9 04280.8 
500 2.664 3 90.5 1.3508 65137.2 181881.5 03523.4 
6 0 2.664 6256.9 1. 892 72904.3 79615.1 302769.5 
700 2.664 8523.3 2.6102 80134.4 177348.1 3 2019.5 
8 0 2.664 0789.7 3.2146 87425.8 75082.3 301214.1 
9 0 2.664 3056.1 3.8033 94116.8 172815.9 0533.7 
0 2.664 5322.5 4.3711 02186.0 10549.5 798.9 
100 2.664 7588.9 4.9368 09651.8 6 283.1 9070.3 
200 2.664 9855.3 5.4829 11112~9 16 016.7 29 348.4 
3 0 2.664 02 21.7 16.0162 2 148.0 163750.3 297633.7 
400 2.664 04388.1 6.53 7 2 32315.7 161483.9 2 26.9 
500 2.664 0 6 4.5 11.04.6 40055.0 159217.5 296228.3 
6 0 2.664 08920.9 11.5447 47784.7 56951.1 295538.8 
7 0 2.664 187.3 8.0321 55 3.6 54684.7 294858.6 
8 0 2. 64 13453.1 18.5093 63390.7 152418.3 94188.3 
9 0 2. 64 15720.1 18.9766 71265.1 50151.9 93528.5 
0 2.664 17986.5 9. 345 79185.7 47885.5 92879.6 
1 0 2.664 20 52.9 9.8833 87 51.1 456 9.1 92242.0 
2 0 2. 64 2519.3 0. 233 95162.1 43352.7 9 16.2 
3 0 2.664 24785.7 0. 551 032 6.1 41086.3 91002.5 
4 0 2.664 21052.1 .1187 1312.9 38819.9 9 401.4 
500 2.664 29318.5 1.5946 19451.6 365 3.5 89813.0 
600 2.664 131584.9 2.0029 27631.5 34287.1 89237.8 
700 2.664 3851.3 2. 041 35851.9 3 020.7 8616.4 
8 0 2.664 36111.1 2.7982 41 2.1 29754.3 8129.0 
9 0 2.664 38384.1 3.1857 52411.3 12 487.9 81595.1 
0 2.664 406 0.5 3.5 66 60149.0 25221.5 8 011.0 
aHa refers to crystal state. 
A hange i  hase f an signed r f rence lement as curred tween t is t mperature d t e receding t mperature. elting oint 




































































TABLE III.- Continued. THERMODYNAMIC PROPERTIES
















































































































































































































































































































































































































































































































OA change in phase of on assigned reference element has occurred between this temperature and the preceding femperoture Melting point of
Mg, 923 ° K
T, Cp, r- o ,  ol/mole O  ol/mole 
0 ------  
1 0 .5145 04.9 
0 0.2833 594.8 
98.15 2.1246 703.5 
0 2.1496 725.9 
0 3.1494 95.9 
0 3.7C84 3 1.4 
0 4.0437 730.3 
0 4.2579 146.1 
0 .4022 579.6 
0 4.5035 1025.1 
01 00 4.5773 2479.4 
1100 4.6326 3940.0 
2 0 4.6751 5405.5 
300 4.7084 6874.7 
400 4.7350 8346.9 
500 4.7 65 9821.5 
600 4.7742 1298.1 
700 4.7889 2776.3 
800 4.8013 4255.8 
900 4.8117 5736.4 
0 4.8207 72 8.1 
1 0 4. 284 8700.5 
2 0 4.8351 0183.7 
3 0 4.8410 1667.5 
400 4.8462 3151.9 
5 0 4.8507 4636.8 
6 0 4.8547 6122.0 
700 4. 583 7607.7 
8 0 4.8 16 9093.7 
.900 4.8645 0580.0 
0 4.8671 2066.6 
100 4.8694 3 53.4 
2 0 4.8716 5040.4 
300 4.8735 6527.7 
4 0 4.8753 8015.2 
5 0 4.8770 9502.8 
6 0 4. 785 0 90.5 
700 4.8798 2478.5 
8 0 4.8811 3966.5 
9 0 4.8823 5454.7 
0 4.8834 6943.0 
100 4.8844 8431.4 
2 0 4.8853 19.8 
3 0 4. 862 1408.4 
4 0 4.8870 2897.1 
5 0 4.8 78 4385.8 
6 0 4. 885 5874.6 
7 0 4.8892 7363.5 
8 0 4.8 98 852.5 
9 0 4.8904 0341.5 
00 4.8910 1830.6 
100 4.8915 319.7 
200 4.8920 4 08.9 
3 0 4.8924 6298.1 
4 0 4.8 29 87.3 
5 0 4.8933 9276.6 
0 4.8937 0766.0 
0 4.8941 255.4 
0 4.8944 3744.8 
0 4.8948 5234.3 
0 4.8951 6723.8 
ABLE I. - o tinued. HERMODYNAMIC ROP RTIES 
(131) gFCl (gas); olecular eight, 8. 77 
ormation from signed 
Sr, - Ff-Ho
'
, Hr , ef r nce lements 
l/mole oK ol/male col/mole (/::,.Hflf, loglo f 
al/mole 
------- 0 42153.5 - 38811.6 -------
9.0587 201.0 41448.5 38954.9 04.5174 
5.1136 427.9 40558.7 -139256.0 52.5474 
9.5993 5066.1 39450.0 -139450.0 02.4225 
9.6744 5176.4 39427.5 -139453.0 101.7921 
3.3211 1332.5 - 38157.5 -13 592.7 6.3837 
6.321C 7819.2 36812.1 39713.3 1.1241 
8.8524 4581.? 35423.2 -139836.5 0.9423 
1.0345 1578.0 34007.3 -139977.4 3.6629 
2.9 84 8779.1 32573.9 - 40144.0 8.1973 
4.6509 6160.7 31128.3 140341.8 3.9407 
6.1830 3703.7 29674.1 42712.5 0.4912 
7. 751 1392.6 28213.5 142945.7 7.6538 
8.8502 9214.8 26748.0 43178.2 25.2853 
0.0 62 7159.4 - 25278.8 43410.6 3.2778 
1.1172 5217.2 23806.5 43643.3 1.5544 
2.1346 03380.4 2331.9 - 43876.5 0.0584 
3.0875 1642.0 20855.4 4110.4 8. 473 
3.9837 1 996.0 1937"1.2 1 345.2 7.5885 
4.8293 28437.0 17897.7 4580.9 16.5569 
5.6299 3 960.3 16417.0 - 4817.8 5.6321 
6.3899 455 1.6 - 14935.4 - 4 055.8 4.7987 
7. 132 54237.1 13452.9 - 45295.0 4.0 34 
7.8031 62983.2 1969.7 45535.4 3.3 53 
8.4627 71796.7 10485.9 45777.2 2.7264 
9.0945 80674.8 0%01.5 46020.3 .1487 
9.7006 89614.7 07516.7 4 264.8 .6165 
0.2831 986 4.1 06031.4 
0.8438 0 670.6 0 545.8 
1.3842 16782.2 03059.8 
1.9058 25946.8 01573.5 
2.4098 35162.8 0086.9 
2.8973 428.3 8600.1 
3.3694 53741.7 7113.0 
3.8271 63 01.7 5625.7 
4.2711 72506.7 41 8.3 
4.7024 819 5.5 2650.7 
5. 215 91446.7 162.9 
5.5291 0 79.4 9675.0 
5.9260 10552.2 8186.9 
6.3125 20164.2 698.8 
.6893 29814.4 5210.5 
7.0569 39501.8 3722.1 
7.4156 49225.5 233.6 
7.7658 53984.6 0745.0 
.1081 68778.4 9256.4 
8. 426 78 6.0 7.6 
8.7698 84 6.6 6278.8 
9.0900 98359.7 4789.9 
9.4035 0 284.4 3 1.0 
9.7105 18240.2 1812.0 
0.0114 28226.3 0322.9 
0.3063 38 42.3 833.8 
0. 954 4 287.4 7344.6 
0.8791 58361.2 6 855.4 
0 .1575 68463.0 4366.1 
01.4308 78592.5 2876.8 
101.6991 8749.0 1387.5 
1.9627 98932.2 9 98.1 
02.2218 9 1.4 5 408.6 
02.4764 519376.4 6 19.2 




/::,.Hl, lag io  cal/mole 
21024.1 --------
2 811.3 7 .4,41 
l 2443.1 31.7 38 
2858.8 51.7087 
- 2865.3 150.7014 
- 23162.5 10.0881 
23386.9 85.6914 
23564.1 9.4 21 
23707.9 . 157 







- 24297.5 0.4809 
24336.5 8.4383 
- 24371.5 .6358 
24403.1 5.0332 
- 24431.8 3.5992 
- 24458.0 2.3084 
- 24482.0 1.1 04 
24504.1 10.078~ 
- 24524.6 .1088 
- 2 543.7 .2199 
24561.8 .4020 
24579.1 . 470 
24595.8 .9478 
- 24612.3 .2985 
24628.9 .6940 





- 24751.5 .7914 
- 24780.0 .4016 
24812.2 .0328 





- 25113.1 - .8211 
25186.6 1.0811 
- 25268.2 - .3297 
2 358.6 .5676 
- 2 458.2 - .7955 
255 7.6 .0139 
25687.3 . 236 
- 25817.8 - .4249 
- 2 9 9.5 - .6185 
26112.8 .8048 
26278.0 - .9841 
- 26455.9 - .1570 
- 26 46.2 .3237 
26849.8 .4846 
27067.0 .6400 
27298.1 - .7901 
27543.2 .9354 
- 27802.8 - .0759 
a  ange i  hase af a  signed r f rence lement as ccurred tween t is t mperature d t e receding t perature. elting oint f 
g, 23  . 
222
TABLE lII. - Continued. THERMODYNAMIC PROPERTIES






























































































































































































































































































































































































































































































CA change in phase of an assigned reference element has occurred between thts temperature and the preceding temperature. Melting point of
Mg, 923 ° K.
222 
BLE I I. - ontinued. ERMODYNAMIC OPERTIES 
( 32) gH as)) olecular eight, .328 
rmation f m signed rmation f m 
1, p, H!f-H ' Sr, -( T-Ha', HO r  f r nce l em ents seous toms T'  col/mole OK ol/mole col/mole OK l/mole c l/mole (t::.Hflr, lo lo Kr t::.Hr, 
ol/mole l/male 
0 ------ 0 ------- 0 8635.2 837.4 ------- 61 0.0 
100 6. qe13 690.3 8.5275 162.4 9325.6 95.4 4.3307 6403.3 
0 6.9739 1386.9 43.3551 84.2 022.1 0912.5 9.5511 6700.4 
798.15 .0701 075.0 6.1532 685.6 710.2 0710.2 4.8640 6987.5 
300 7.0732 2088.1 46.1969 11771.0 723.3 705.9 4.6802 6992.8 
400 .2984 805.9 8.2603 498.3 41.1 0466.4 7.2865 7268.7 
500 7.5739 3549.4 .9183 1409.8 184.6 0224.3 - 2.8771 7518.8 
600 7.8368 4320.2 1.3229 6473.6 2955.4 983.0 .9551 741.6 
700 8.0641 5115.5 52.5485 68.4 750.8 735.0 . 807 7 39.9 
800 .2532 931.7 3.6381 6978.8 4566.9 473.1 .3348 8117.3 
900 .4091 765.1 4.6195 2392.5 5400.3 190.2 .1408 8277.6 
01000 8.5383 7612.6 55.5124 7899.7 6247.9 742.5 .2316 8423.7 
1100 8.6463 8472.0 6. 3(3 3492.5 107.3 438.7 .5046 8557.9 
2 0 .7378 341.3 7.0877 9163.9 976.6 6140.2 .9036 8682.2 
1300 . 164 0219.1 7.7903 4908.2 854.4 845.1 .3994 8798.0 
1400 8.8850 11104.3 58.4462 0720.4 9739.5 552.2 .9710 8906.5 
1500 .9455 95.9 9.0613 6596.1 0631.1 260.2 .6025 9008.6 
16 0 .9 91 12893.2 9.6 04 2531.5 1528.4 4968.8 .2825 9104.9 
1100 9.0488 13795.6 0.1815 8523.1 2430.9 46 7.7 1.0027 9196.1 
1800 9.0938 14702.8 60.1060 4568.0 38.1 4386.8 .7560 9 82.5 
1900 .1354 614.3 1.1988 0663.5 4249.5 4095.2 .5372 9364.7 
2000 9.1744 16529.8 1. 684 068 7.0 5165.1 3803.1 .3420 9442.9 
2100 .2112 7 49.1 2. 169 12996.4 :'6084.3 3510.5 .1667 9517.3 
2200 9.2463 18372.0 62.5462 19229.1 1 07.2 3217.7 . 092 9588.2 
2300 .2800 9298.3 2.9580 25 05.1 7933.6 2924.4 .1340 4 655.8 
2400 .3129 0228.0 3. 537 31820.8 863.2 2630.8 .2635 9720.3 
500 .3450 160.9 3.7345 38175.3 9796.1 2331.1 .3820 9 1.8 
2600 .3768 2097.0 4. 016 4567.2 0132.2 9840.5 
100 .4085 3036.2 4.4561 150995.2 1671.5 4 896.6 
2800 . 403 3978.7 4.7988 57458.1 2613.9 950.3 
2900 9.4723 4924.3 5.1307 63954.6 3559.5 001.8 
00 .5049 5873.1 5.4523 70483.9 4508.4 051.3 
100 .5381 6825.3 5.7645 7044.8 5460.5 099.1 
3200 .5720 780.8 6.0679 8 36.5 6416.0 01 5.4 
3300 9.6068 28139.7 6. 630 90258.1 1314.9 0190.5 
400 .6425 9702.2 6.6503 96908.8 8337.4 0234.1 
3500 .6792 0668.2 6.9303 03587.9 9 03.5 50278.5 
600 .7170 1638.0 7.2035 10294.6 0273.3 50322.2 
3100 9.7559 2611.1 7.4703 17028.4 1246.9 50366.1 
800 .7958 3589.3 7.7310 23788.5 224.5 0410.6 
3900 9.8369 34570.9 7.9860 30574.4 3206.1 0456.3 
4000 9.8789 35556.7 8.2355 37385.5 4 1.9 5 03.5 
4100 9.9221 36546.7 8.4800 4221.3 5182.0 50552.7 
200 9.9661 7541.1 8.7196 51081.4 6116.4 0604.3 
300 10.0 11 8540.0 8.9547 57965.1 17175.2 0658.8 
4400 10.0570 39543.4 9.1853 64872.1 8178.6 0716.7 
500 0.1037 0551.4 9.4119 271802.0 9186.6 0778.2 
4600 10.1511 1564.1 9.6345 78754.4 0199.4 0844.1 
4700 10.1991 2581.6 9.8533 85728.8 1216.9 0914.1 
4800 10.2477 43604.0 70.0685 29 724.9 239.2 0990.4 
900 0.2968 4631.2 0.2803 2 9742.4 3266.4 51071.8 
5000 0.3462 5663.3 0.4888 06780.9 4298.6 159.1 
100 0.3g60 6700.4 0.6942 13840.1 5335.1 1 52.9 
5200 0.4461 742.5 0.8966 20919.6 6377 .8 1 3.5 
5300 0.4963 48789.7 1.0960 328019.3 7 24.9 51461.2 
5400 10.5465 9841.8 1. 927 35138.7 8477.0 1576.6 
5500 10.5968 50899.0 1.4867 42217.7 9534.2 1699.5 
5600 10.6470 51961.2 71.6781 349436.0 0596.4 1830.9 
5700 10.6971 3028.4 1.8670 56613.2 16 3.6 1971.0 
5800 10.7469 54100.6 2.0534 63809.3 2735.8 -5 120.0 
5900 10.7965 55177.1 2.2376 71023.9 3813.0 52278.3 
00 10.8457 56259.9 2.4194 78256.7 '014895.1 52446.2 
oA change in phase of an a signed ref r nce lement has o curred between thIS temperature nd the receding temperature. elting point f 
g, 23 0 K. 
































































TABLE IIl. - Continued. THERMODYNAMIC PROPERTIES





























































































































































































































































































































































































































































































°A change in phase of on assigned reference element has occurred between this temperature and the preceding temperature Melting point of
Mg, 923 ° K.
, Cp, Hr-Ho, 
o  col/mole  l/mole 
 ------  
0 .9612 95.1 
0 .2004 399.6 
98.15 .6676 129.1 
0 . 760 14 .3 
0 .0683 931.6 
0 .3523 75 .3 
0 .5887 600.5 
0 .8271 471.2 
CO .0883 366.7 
0 .3704 289.5 
01000 . 98 241.0 
1 0 .9395 21.2 
2 0 0.1952 0228.1 
3 0 0.4169 11259.1 
4 0 10.5993 2310.2 
5 0 0.7416 377.6 
6 0 0.8456 457.2 
7 0 0.9153 45.6 
8 0 0.9553 639.3 
9 0 0.9 07 735.8 
00 0.9664 832.8 
100 0.9469 928.6 
200 0.9158 1021.8 
300 0.8765 2 11.5 
400 0.8316 3196.9 
5 0 0.7833 4277.7 
600 0.7 33 5 3.5 
700 0.6 28 6 24.3 
800 0.6329 7490.1 
9 0 0.5842 8550.9 
0 0.5374 9607.0 
1 0 0.4928 0658.5 
200 0.4507 17C5.6 
3300 0.4 11 2748.7 
3400 0.3742 3 87.9 
5 0 0.3400 4823.6 
6 0 0.3084 5856.0 
7 0 0.2794 6885.4 
800 0.2530 7912.0 
9 0 0. 289 8936.1 
00 0.2071 957.9 
100 10.1875 0977.6 
2 0 10.1700 1995.4 
3 0 0.1544 3011.6 
400 10.1406 4026.4 
500 10.1286 5039.8 
6 0 10. 81 6052.1 
700 10.lC92 7063.5 
800 10.1C16 8074.0 
9 0 0.0954 9083.9 
0 0.0903 093.1 
1 0 0.0864 1C2.0 
2 0 0.0835 2110.4 
3 0 0.0816 3118.7 
4 0 0.0806 4126.8 
5 0 0. 804 5134.8 
6 0 10.0810 6142.9 
7 0 0.0823 7 51.1 
8 0 0.0842 8159.4 
9 0 0.0 68 9167.9 
0 0.0899 0176.8 
ABLE II. ontinued. HERMODYNAMIC ROPERTIES 
3) gO as); olecular eight, 0.32 
r ation om igned 
Sr, -(Ff-Ho l , Hr , ference l ents 
c l/mole  ol/mole ol/mole (t:;H'fl(, glo r 
l/mole 
-------  067.9 295.6 -------
3.1233 617.2 763.0 491.0 .4085 
7. 971 1 9.8 467.5 369.6 0.~401 
0.9586 3064.2 197.0 197.0 . 049 
1. 061 31;8.5 211.2 193.7 .0238 
3.2712 8376.9 99.5 016.9 . 732 
5.1035 3798.5 821.2 836.7 .2028 
6.6475 9388.0 68.4 6 4.2 .4759 
7.9892 5 21.3 539.1 4 3.6 . 605 
9.1846 C981. 0 434.6 205.0 .7903 
0.2712 6954.6 357.4 960.1 . 840 
1.2735 3032.4 308.9 61.6 .9138 
2.2074 92 7.0 1289.1 2.3 .9 28 
3.0834 5472.0 296.0 05.0 .9263 
3.9085 1822.0 3377 .0 2.4 .9263 
4.6874 8 52.1 4378.1 273.3 .9241 
5.4237 4758.0 45.5 41.3 .9204 
6.1205 1335.6 6;25.1 0.1 .9157 
6.7803 7980.9 7613.5 753.2 .9103 
7.4054 04690.5 8707.2 903.8 .9044 
7. 983 1460.9 9803.7 - 054.5 .8981 
8.561C 18289.1 0900.7 207.5 .8917 
9.0956 25172.2 1996.5 364.5 . 850 
9.6042 32107.4 3089.7 526.8 .8780 
0.0885 3 092.2 4179.4 695.5 .8712 
0. 05 46124.3 5264.8 871.0 .864C 
0. 917 53201.6 6345.6 0,4.0 .8510 
1.4137 60322.0 7421.4 
1.8178 67483.7 8492.2 
2.2054 74685.0 9558.0 
2.5 77 81924.3 0618.8 
2.9357 89200.1 1674.9 
3.2805 96511.0 2726.4 
3.6129 03855.8 3 73.5 
3.9339 1233.2 4816.6 
4.2442 18642.2 5855.8 
4.5 44 26081.7 6891.5 
4.8352 3550.8 1923.9 
5. 173 41048.5 8953.3 
5.3910 48574.0 979.9 
5.6571 56126.4 1004.0 
5.9157 63705.1 2025.8 
6.1675 71309.3 3045.5 
6.4128 78938.4 4063.3 
6.651~ 86591.7 5079.5 
6.8852 94268.6 6094.3 
7.1130 01968.6 7107.7 
7. 355 0 691.0 ',8120.0 
7. 53C 17435.5 9 31.4 
.7657 25201.5 0141.9 
7.973g 32988.5 151.8 
8.1778 40796.1 2 61.0 
8.3776 48623.9 3169.9 
8. 573~ 56471.5 4178.3 
8.765~ 64338.5 5186.6 
8.9539 7 224.5 6194.7 
9.1389 80129.1 7202.7 
9.3205 8052.1 8210.8 
9.499C 95993.2 9219.0 
9.6744 03951.8 0227.3 
9.8468 1927.9 1235.8 
0.0163 19921.1 244.7 
3 
rmation rom 
seous t s 





'/0 59.6 1.6425 
- 0964.3 1.2314 
190.8 4.64;9 
1376.4 4.6718 
<)1532.4 8. 099 
1662.4 3.2439 
165.8 9. 647 
1840.9 6. 782 






9 643.7 .1207 
1550.2 .3847 
9 451.2 .7312 
-9 349.3 .1472 





0 77.3 .6329 
0698.5 .3279 
0625.1 .0456 
0557.8 . 837 
04 6.9 . 401 
0442.5 .3129 
0394.8 . 04 
(;3S4.0 .9013 
~ 90320. 3 .7143 
0293.8 .5384 
0274.8 .3726 




















21 7.9 1.~1-507 
2428.9 .8139 
26 4.7 .8750 
2,}35.6 .9 43 
3211.8 . 918 
aA hange i  hase af an signed f r nce lement as curred etween is mpe ature nd the receding mperature. elting oint f 
g, 23 0 . 
22zl
TABLE III. - Continued. THERMODYNAMIC PROPERTIES









































































































































































































































































































































°A chonge in phose of on ossigned reference element hos occurred between this temperoture snd the preceding temperoture Melting point of
Mg, 923" K
24 
BLE I. - ontinued. ERMODYNAMIC ROPERTIES 
34) gO crystal); olecular eight, 0.32 
ormation rom s igned ormation from 
, Cp, r- o, ST' -(Ff-H01, r , ref r nce lements aseous toms  ol/male o  ol/male ol/mole oK ol/mole ol/mole /::;Hflf, 10910 f /::;Hr, 
l/mole ol/mole 
 ------ 0 0  4966.7 42739.1 ------- 37034.6 
1 0 . 980 8.9 .6371 4.9 4917.9 43189.9 08.0475 236010.1 
0 .5370 92.3 .5289 13.5 4474.4 43572.3 51.3974 38620.8 
98.15 .0360 266.7 .6459 14.7 43700.0 437 0.0 9. 271 -238856.6 
0 .0700 289.4 .7257 28.3 43677.3 43694.6 9.0764 36852.9 
0 .9510 239.0 . 48 538.9 142 27.7 143710.3 2.9059 36916.0 
0 0.4580 261.3 1.7239 600.6 -141705.4 - 43689.9 7.2034 389 3.0 
00 0.8129 325.7 3. 635 872.4 40641.0 43665.2 6. 370 236641.8 
0 1.0960 421.6 5.3522 325.0 39545.2 43650.6 9. 622 36746.6 
600 1.3407 543.6 6.8501 936.5 38423.1 43652.7 3.6563 236623.5 
0 1.5633 689.0 6.1 89 69 .0 3 277.7 - 43675.1 9.2957 23 416.0 
a1 00 1.7720 655.6 9.4261 0572.3 36110.9 4 656.2 5.1675 2 8306.2 
1 0 l.9 17 043.1 0. 95 2512.4 34923.7 45890.4 2.8694 236115.4 
2 0 2.1652 1250.0 1.6095 4681.5 3716.8 45907.6 0.4539 231904.5 
3 0 2.3544 2476.0 2.5908 6892.0 - 32490.7 - 459 0.1 8.4097 -237614.1 
4 0 2.5405 3720.8 3.5 31 9197.6 131246.0 45697.4 .6577 231424.1 
5 0 2.7 42 4984.0 4.3846 1592.9 129962.1 45669.5 5.1396 237156.6 
6 0 2.89 78.8 5.2116 1559.7 142167.9 593 3.1 5.6536 250356.7 
7 0 3.04 075.3 5.9975 0120.5 40691.4 59256.0 4. 738 250 55.0 
8 0 3.19 386.9 6. 472 2158.0 39579.8 5 190.8 3.2367 249738.2 
9 0 3.33 712.9 7. 641 5468.8 138253.~ 59112.0 .2196 2 9406.8 
0 3.47 053.1 8. 514 8249.8 - 36913.1 - 59021.8 1.3049 49061.3 
100 3.59 406.1 8.8115 1098.2 - 35560.7 - 58921.6 0.4"178 -248703.0 
2 0 3.71 0771.2 9. 466 4011.3 34195.6 588 2.1 .7261 248332.7 
300 3.82 2147.7 0.0564 6966.7 32619.1 586 3.9 .0406 41951.3 
400 3.93 3 35.2 0.6490 022.3 - 31431.5 5 567.3 6.4124 247559.0 
500 4.03 4933.2 1.2196 3115.8 30033.6 56433.1 .6 53 24 157.0 
600 4.14 6341.7 1. 720 6265.6 28625.0 46144.9 
7 0 4.24 760.8 2.3076 9469.1 27205.9 246323.2 
8 0 4.33 9189.3 2.8271 2726.5 125777.4 45893.2 
9 0 4.42 0 26.9 3. 316 6034.6 24339.8 4 4 5.5 
00 4.50 2073.0 3.8218 9392 .4 2893.7 -2 5011.1 
aA change in phase f an assigned reference element has occurred between this temperature and the preceding temperature. elting point f 



































TABLE llI. - Continued. THERMODYNAMIC PROPERTIES

































































































































































































°Achonge in phase of on


































































































































































occurred between this temperature and the preceding temperature Melting point of
T, Cp, HO -H. 0 T 0' 
oK col/mole OK col/mole 
0 ------ 0 
1 0 7.9542 795.0 
2 0 8.3140 602.5 
298.15 9.1209 2457.1 
3 0 9.1365 2 74.0 
4 0 9.8834 3426.6 
5 0 10.4251 43.6 
6 0 0.8108 506.5 
7 0 1.1C20 602.7 
8 0 1.3397 7 25.1 
9 0 1.5467 869.6 
al 00 11;7337 033.8 
1100 11.9C56 1215.9 
1200 2.0642 2 14.5 
1300 2.2104 3628.3 
1400 2.3446 4856.1 
1500 2.4674 6096.8 
1600 2.5792 7349.3 
7 0 2.6810 8612.3 
1800 2.7735 9885.1 
900 2.8573 166.8 
00 2.9335 2456.4 
2100 3.0026 3753.2 
200 3.0653 5056.7 
2300 3.1224 6366.1 
400 3.1744 ·27681.0 
500 3.2218 9 00.8 
2600 3.2651 03 5.2 
7 0 3.3046 1653.7 
800 3.3409 2986.0 
900 3.3742 4321.8 
0 3.4C48 5660.8 
1 0 3.4330 7002.7 
2 0 3.4590 8347.3 
3300 3.4830 9694.4 
4 0 3.5053 1043.8 
5 0 3.5259 2395.4 
6 0 3.5450 3749.0 
3700 3.5628 5104.4 
8 0 3.5793 6461.5 
9 0 3.5948 7820.2 
4000 3.6092 9180.4 
1 0 3.6227 542.0 
4200 13.6353 1904.9 
3 0 3.6471 3269.0 
4 0 3.6582 4634.3 
5 0 3. 686 00.6 
6 0 3.6784 368.0 
7 0 3.6877 8736.3 
8 0 .6<;64 105.5 
4900 13.1C46 475.6 
0 .7123 846.4 
1 0 .7197 218.0 
0 .7266 590.3 
5300 .7332 963.3 
0 .7394 37.0 
5 0 .7 54 711.2 
5 0 .7510 086.0 
5 0 .7563 461.4 
0 .7614 837.3 
0 .7662 213.7 
6 0 1 . 709 590.5 
TABLE III. - Co tinued. THERMODYNAMIC PROP RTIES 
(135) MgOH (gas); molecular weight, 41.328 
Formation from assigned 
ST' -(Ff- O
" 
Hr, reference elements 
col/mole oK cOl/mole col/mole (t"Hfl(, 
col/mole 
loglo Kf 
------- 0 -14675.6 - 1436.0 -------
48.7334 4078.4 -13880.7 - 1520.2 28.1436 
54.3174 ';261.0 - 3073.1 - 1840.0 15.4367 
57.7831 14770.9 -12218.5 -12218.5 1.1186 
57.8395 4877.9 -12201.6 -1 225.5 1. 0632 
60.575G 0803.4 - 1249.0 -12585.2 8.8066 
62.8422 6977.4 -10 32.0 -12919.5 7.4142 
64.7789 360.9 -9169.1 -13246.3 .4620 
6.4681 3 925.0 -8072.9 -13582.4 5.7 46 
7.9665 648.1 -69 0.5 -1 936.9 5.2280 
9.3144 3513.3 -58 6.0 -14315.7 .7995 
70.5407 05 7.0 -4641.8 168 0.6 .4084 
71.6673 76 8.1 -3459.7 -17261.2 .0695 
72.7101 4837.6 - 261.1 17654.7 3.7806 
73.6816 2157.8 -1047.3 -18042.1 3.5305 
74.5915 9571.9 80.5 18 24.3 .3114 
5.4 74 7074.3 4 1.2 -18802.5 3.1178 
6.2556 04659.8 673.7 19177.3 .9451 
7.0214 1 324.0 936.7 -19549.2 2.7896 
7.7488 20062.8 209.5 -1 918.8 .6487 
8.4418 2 872.6 491. 2 20287.5 .5 02 
9.1032 3 750.1 7 0.8 -206 5.5 .4025 
9.7359 43692.3 9077 .6 - 1023.3 2.2942 
0.3423 51 96.4 0381.1 - 1391.1 .1936 
0.9244 59759.9 1690.5 -21759.6 2.1007 
1.4839 67880.5 3 05.4 - 2129.0 .0136 
2.0227 76056.0 4325.2 2499.4 .9325 
2.5422 84284.4 5649.6 
3.0435 92563.8 6978.1 
3.5281 0892.6 8310.4 
3. 968 09268.9 9646.2 
4.4507 17691.4 0985.2 
4.8907 26158.6 2327.1 
5.3176 34669.1 3671.7 
5.7322 43221.1 5018.8 
6.1350 5 815.2 6368.2 
6.5268 604 8.4 719.8 
6.9081 691 0.2 9073.4 
7.2795 7829.6 428.7 
7.6 14 86 75.8 785.9 
7. 943 95357.6 3144.6 
8. 387 4174.3 504.8 
8.614' 13025.1 866.4 
. 033 21 09.1 7 29.3 
9.3243 30825.5 8593.4 
9.6382 397 3.7 Y958.7 
.9452 48752.9 325.0 
.2458 5 762.5 2692.4 
0.5400 6801.8 060.7 
.8283 375870.3 5429.9 
. 108 84967.3 799.9 
.3877 4092.3 b170.8 
.6594 3244.7 542.4 
.9258 2 24.0 5 914.7 
.1874 1629.7 287.7 
. 441 0861.3 61.3 
9 .6963 0118.4 5 035.6 
.9 4C 9400.4 5 410.4 
.1874 8 7.0 785.8 
.4267 8037.8 5 161.7 
. 620 7392.2 6 538.0 



































- 6004.0 .7519 
-166169.7 2.2349 
- 6332.7 1.7543 






- 67451.6 - .8502 
-167616.1 -1.1408 
- 67783.7 - .4159 
-167955.3 -1.6769 
- 68131.4 -1.9247 
-168317.8 - .1603 
-16850l'.1 -2.3847 
-168694.0 -2.5987 
- 68895.3 -2.8030 








- 7 133.2 - .2972 
- 71439.0 - .4330 
-171758.1 -4.5641 
- 2 90.3 -4.6906 
-172436.5 -4.8128 
- 72797.0 - . 310 
-173172.1 -5.0453 
- 3562.0 - .1560 
-173966.9 -5.2633 
a  change i  p ose f  signed r ference el ment s curred b tween t is t perature d t  eceding t perature. lting p int o  
g, 23 0 . 
226
TABLE III. - Continued. THERMODYNAMIC PROPERTIES













































































































































































































































































































































































































































































































































CA change in phase of on assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
S, 388.357 ° K and of Mg, 923 ° K.
226 
BLE I I. - ontinued. ERMODYNAMIC OPERTIES 
36) gS ( as); olecular eight, .386 
rmation fram signed F rmation f om 
T, Cp, Hr -H(5, ST' -(Ff-Ha l , Hr , r f r nce lements seous  col/mole OK col/mole l/mole O  col/ ole col/ ole (/::,.Hflf, 10910 f /::,.Hr, 
l/mole col/mole 
c ------ Q -------  2068., 312.5 ------- -6 9 .0 
IGO 7. OV(, 1,9(,.3 .6800 71. 7 2764.7 691.1 6.9911 7199.7 
zeo . 063 28.3 0. 276 711.2 3496.8 4 52.6 9.1204 7501.8 
2'le.15 Q.1926 2208.9 .8962 :le60.? 4277.4 4277.4 6.7322 763.4 
30(' 8.2C90 2224.1 -53.946S 13960.0 4292.5 4271.5 6.5774 67.9 
a 4 U 8.4S65 060.3 .3506 9479.9 5128.8 399.4 0.3 47 7 89.5 
S C 8.6669 3919.2 8.2665 5<14.0 5987.7 2684.0 .7600 8176.8 
600 8.7rl3 4791.6 .8567 122.4 6860.1 2037.6 - .4014 - 8339.8 
700 H.841)3 5677.7 1.2149 7177.7 741. 2 1426.5 - . -'495 - 8485.6 
800 8.9<;"15 560.0 .3996 359.6 8628.5 0 18.1 .5 43 8618.9 
geo 8.9317 7 51.9 .450C 653.1 520.3 0179.9 .6082 8742.8 
a 100C 8.9707 P.347.3 64.3934 6046.1 0415.8 7369.7 .07lS 859.4 
lIce 8.9S74 9745.7 5.2496 2528.9 1314.2 698.8 . 152 - 8970.1 
1200 .0211 0146.7 66.0330 093.6 215.1 6030.3 . 519 9076.2 
1300 9.0422 11049.9 6.7 65 5733.6 3 18.3 5364.1 . . 19 - 9178.4 
1400 9.0615 11955.1 67.4273 2 43.2 4023.5 699.9 .7125 - 9277.4 
1500 .0rn 2862.1 8.0531 9217.5 4930.6 037.5 . 62 - 9 73.8 
16GO .0961 3 70.9 8.6396 6052.5 5839.3 376.9 .1822 9468.1 
1700 .1120 4681.3 9. 91, 02944.3 6749.8 2.2 17.9 .3674 69560.7 
1800 9.1273 15593.3 9.7128 09889.7 7661.7 2060.5 .5274 69652.1 
19CO .1421 6506.7 70.2067 16885.9 8 75.2 1404.6 . 662 69742.6 
2000 9.1564 7421. 7 0. 760 239 0.3 9490.1 750.1 .7875 9832.6 
noe .1704 8338.0 71.123C 1 20.4 ~0406.5 097.0 .8 39 9 2.2 
nco 9. Je41 9255.7 1. 550e 38154.2 1324.2 9 45.4 .9873 011.9 
noo ~.19 76 20174.8 71.9585 45329.8 '>2243.3 8795.1 .0700 7 101.9 
240G 9.2109 1095.2 2.3502 57 4~.3 3163.7 8146.1 .1430 7 192.4 
2500 9.2240 n 17.0 2.7265 59799.3 408S.~ 7498.4 .2081 0283.5 
2600 9.23 70 72940.0 3.0885 67 90.2 S008.5 0375.6 
2700 .249tl 3864.4 3.4374 7 416.6 5932.8 0468.9 
2800 .2 26 4790.0 3.7740 81 77.2 6 58.5 05 3.6 
900 9.2752 25716.9 74.0993 89171.0 785.4 0659.9 
3000 .2878 645.0 4.4139 96596.7 58713.5 0758.2 
10C .3C03 27574.4 4.718-' 04053.4 9642.9 70858.6 
3200 .3127 8 05.1 5.0 41 1540.2 0573.6 70961.5 
3300 ').3251 9437.0 5.3009 19056.0 1505.5 71067.3 
4CO .1375 0370.1 5.5795 26600.1 2438.6 176.3 
3500 9.3498 1304.5 5.8503 34 71.6 372.9 1288.9 
3600 .3620 240.1 6. 13<; 41169.9 4308.5 1405.5 
3700 9.3743 33176.9 6.3706 4 394.2 52 5.4 1526.5 
8(0 .3P65 4114.9 6.6207 57043.8 6183.4 1652.3 
390C .3S87 5054.2 6.8647 647 8.1 7122.6 1783.5 
4 CO .4108 35994.7 77.102" 72416.5 8063.1 1920.4 
4100 9.4279 69 6.3 7.3353 80138.5 9004.8 2063.5 
4 00 .4351 7879.2 7.5625 87883.4 6 947.7 7 213.4 
4300 C). 't4 71 82-1.4 .7847 9~650.8 0691.8 72370.5 
400 ').'.592 -19768.7 78.0020 03~40.2 1837.1 a535.3 
500 .4713 0715.2 8.2147 1251.1 2783.7 -'27 8.0 
600 9.4R33 41662.9 78.4230 19083.0 3731.4 2889.5 
4700 ').4<;54 2611.9 8.6271 26935.5 4680.3 -73079.9 
4800 'J. 5C 74 3562.0 8.8271 34808.3 75630.5 -73279. B 
900 1.51ry4 4't513.3 9.0233 42700.8 6581.8 73489.7 
5000 '}. S 31 It 54£.5.9 9.2157 50612.8 15 4.3 -73709.8 
51CO .5 34 4641ry.6 9. 046 58543.9 8488.1 73940.6 
52CO Y.55'J4 7374.6 9.590C 6493.6 9443.0 741 2.5 
300 ~.5c74 8330.7 9.7722 74'.61. 8 e0399.2 7 435.6 
5400 ~.5793 928P.O 9.9511 82448.0 313 6.5 74700.6 
500 9.5913 '502',6.6 0.127C 390451.9 2315.0 -74977.4 
5600 'l.6e33 12C6.3 0.2999 398473.3 3274.8 -75266.6 
57CO 9.6152 2167.2 0.4700 06511.8 "4235.7 7556.8.5 
SHGe 9.6 12 53129.3 0.6313 14~67.2 3~197.i3 75883.4 
59(;0 Q.6YH 4092.7 80.80;>0 2639.2 6 61.1 76211.5 
6000 9.65]0 5051.2 0.9641 30727.5 1~7125.6 76553.0 
aA change in phase f an signed ef r nce lement as curred etween this temperature and the pr ceding tempe ature. elting oint f 


































































































































































































































































































































































T, Cp, Hr-Ho, 
oK col/mole OK col/mole 
u ------ u 
100 4.9681 496.8 
200 4.9681 993.6 
298.15 4.9681 14Bl.3 
300 4.9681 1490.4 
400 4.9681 1987.3 
500 4.9681 2484.1 
600 4.9681 2980.9 
700 4.9681 3477.7 
800 4.9681 3974.7 
900 4.9681 4471.3 
1000 4.9681 4968.1 
1100 4.9681 5465.0 
1200 4.9682 5961.8 
1300 4.9682 6458.6 
1400 4.9682 6955.4 
1500 4.9682 7452.2 
1600 4.9682 7949.0 
1700 4.9683 8445.9 
1800 4.9684 8942.7 
1900 4.9687 9439.6 
2000 4.9691 9936.4 
2100 4.9698 10433.4 
2200 4.9709 10930.4 
2300 4.972"> 11427.6 
2400 4.9747 11924.9 
2500 4.9777 12422. ;, 
2600 4.9817 12920.5 
2700 4.9868 13418.9 
2800 4.9932 13917.9 
2900 5.0010 14417.6 
3000 5.0105 14918.2 
3100 5.0216 15419.7 
3200 5.0346 15922.5 
3300 5.0495 1<'>426.7 
3400 5.0<'>65 1<'>932.5 
3500 5.0655 1744·0.1 
3600 5.1066 17949.7 
3700 5.1299 18461.5 
3800 5.1554 18975.7 
3900 5.1829 19492.6 
4000 5.2126 20012.4 
4100 5.2443 20535.2 
4200 5.2780 21061.3 
4300 5.3136 21590.9 
4400 5.3510 22124.1 
4500 5.3901 226<'>1.1 
4<'>00 5.4308 23202.2 
4700 5.4731 23747.4 
4800 5.51<'>7 24296.8 
4900 5.5615 24850.7 
5000 5.6075 25409.2 
5100 5.6545 25972.3 
5200 5.7023 26540.1 
5300 5.7508 27112.8 
5400 5.8000 27<'>90.3 
>500 5.849' 28272.6 
~600 5.8995 28860.2 
5700 5.9496 29452.7 
5800 5.9997 30050.1 
5900 6.0499 30652.6 
6000 6.0998 31260.1 
TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(137) N (gas); molecular weight, 14.008 
. __ .. --
Formotion from assigned 
ST' -(F.I-Ha', Hr , reference elements 
col/mole oK col/mole col/mole (6.Hfl(, loglo K( 
col/mole 
------- 0 11154303 112519.5 --------
31.1872 2621.9 112040.2 112729.5 -243.7135 
34.6308 5932.5 112537.0 112818.5 -120.4715 
36.6147 9435.4 113024.6 113024.6 -79.8450 
36.6452 9503.1 113033.8 113027.4 -79.3341 
38.074;' 13242.5 113530.6 1131 75.5 -58.7378 
39.1831 17107.5 114027.4 113321.0 -46.363-' 
40.0889 21072.4 114524.2 113461.3 -38.1038 
40.8747 27120.6 115021.1 113594.5 -32.1968 
41.5181 29240.0 115517.9 113719.7 -27.7614 
42.1033 33421.6 116014.7 113836.9 -24.3080 
42.626~ 37658.6 116511.5 113946.6 -21.5425 
43.1003 41945.3 117008.3 114049.3 -19.2777 
43.5326 46277. 3 11750,.1 114146.0 -17.3887 
43.9302 50650.7 118001.9 114237.2 -15.7890 
44.2984 55062.3 118498.8 114323.7 -14.4167 
44.6412 59509.5 118995.6 114406.1 -13.2266 
44.9618 63989.8 119492.4 114484.8 -12.1845 
45.263u 68501.2 119989.2 114560.4 -11.2644 
45.5470 73041.9 120486.0 114633.2 -10.4459 
45.8156 77610.1 120982.9 114703.5 -9.7132 
46.070; 82204.5 121479.8 114771.7 -9.0533 
46.3129 86823.8 121976.7 114837.9 -8.4560 
46.5442 91466.8 122473.8 114902.5 -7.9126 
46.7652 96132.3 122970.9 114965.7 -7.4162 
46.9768 100819.5 123468.3 115027.6 -6.9609 
47.1800 105527 .4 12396;.9 115088.5 -6.5419 
47.3753 110255.2 124'.63.8 115148.5 -6.1548 
47.5634 115002.2 12496./.3 115207.9 -5.7963 
47.7448 119767.7 125461.2 115266.9 -5.4631 
47.9202 124551.0 125960.9 115325.8 -5.1528 
48.0899 129351.5 126461.5 115384.6 -4.8631 
48.2544 134168.8 126963.1 115443.6 -4.5919 
48.4140 139002.2 127465.9 115503.2 -4.3375 
48.5691 143851.4 127970.1 11~563.4 -4.0984 
48.7201 148715.9 128475.9 115624.<'> -3.8732 
48.8673 153595.3 128983.4 115687.0 -3.6608 
49.0108 158469.2 129493 0 1157~0.9 -3.4601 
49.1510 163397.4 130004.8 115816.4 -3.2702 
49.2882 168319.3 130519.1 115883.8 -3.0901 
49.4224 173254.9 1310~6.0 115953.5 -2.9192 
49.5540 178203.7 1315, 5.7 116025.5 -2.75<'>7 
49.6831 183165.6 132078.6 '116100.1 -2.6020 
49.8099 188140.3 132604.7 116177.6 -2.4546 
49.9345 193127.5 133134.2 116258.1 -2.3140 
50.0571 198127.1 133667.5 116341.9 -2.1796 
50.1778 203138.9 134204.5 116429.2 -2.0512 
50.2967 208162.6 134745 5 116520.1 -1.9282 
50.4139 213198.2 135290.7 116614.7 -1.8104 
50.5296 218245.4 135840.2 116713.4 -1.6974 
50.6438 223304.1 136394.1 116816.1 -1.5889 
50.7567 228374.1 136952.5 116923.0 -1.4846 
50.8682 233455.3 137515.6 117034.2 -1.3844 
50.9784 238547.7 13808~.5 117149.8 -1.2879 
51.0875 243651.0 138656.1 117270.0 -1.1950 
71.1955 246765.1 139233.6 117 394.7 -1.1054 
51.3023 253890.0 139816.1 117524.0 -1.0189 
51.4082 259025.<'> 14Jl403.6 117657.9 -0.9355 
51.5130 264171.6 140996.0 117796.6 -0.8549 
51.6169 269328.1 141593.5 117939.9 -0.7770 
51.7199 274495.0 1421~6.0 118087.9 -0.701<'> 






































































TABLE llI. - Continued. THERMODYNAMIC PROPERTIES







































































































































































































































































































































































































































































































































T, Cp, 'f o' 
O  ol/mole O  l/mole 
 ------  
luO .~'>62 95.7 
0 .9'>'1 U89.5 
9H.15 .961 I 072.3 
0 .96U 0tl5.2 
0 . 910 782.5 
0  . 703 485.1 
0 .1968 198.1 
0 .3509 925.3 
0 .5 31 68.5 
0 -r.6700 427.8 
1 00 .8148 202.1 
100 .9449 ( 90.2 
2 0 B.ObOO H790.b 
3 0 H. 610 601.8 
4 0 . 4-94 104'22.4 
5 0 B.3261 l2~d.3 
6 0 .3945 20B7.4 
17 0 e. ~41 2 29.9 
8 0 .5067 3778.0 
9 0 .5'>B 4631.1 
00 .5948 '>488.5 
100 .6310 6349.9 
700 .66~0 7214.7 
300 . '150 80 2.8 
400 .1 22 89~3.6 
500 H.7468 9827.1 
6 U .7694 0702.9 
700 .7900 1seO.9 
8 0 .8 90 2460.9 
9 0 .8266 3.i42.7 
00 .8428 42 6.2 
100 .8580 5 11.2 
3200 .8721 5997.7 
.BOO . 8'>3 68B5.6 
400 e.8917 7" .8 
500 8.90'/4 78665.1 
600 .9205 9556.6 
100 .9 ~O'l 0449.2 
800 tl.9409 51342.8 
900 H.9 03 i 237.4 
00 .9594 33132.9 
100 .9680 40 9.2 
200 .9763 4926.5 
300  • .;1843 358?4.S 
4 0 8. '120 36723.3 
4500 cl.v9'15 17622.9 
600 '1. 067 8 23.2 
7 0 .0H8 39424.2 
8 0 '1.0207 0326.0 
900 .0214 1228.4 
00 '1.0_34 I 2 31.4 
100 '1. ,,06 43035.2 
200 '1.0" 71 3 39.6 
'>300 .0 35 "4844.6 
400 '1. 600 H50.3 
5 0 '1.0664 56.6 
600 .072'1 7563.5 
HOO .0 ('1~ 8471.2 
8 0 .0(\62 '1379.4 
9 0 '1.0'130 0288.4 
00 .1000 ~ 198.0 
BLE I I. ontinued. ERMODYNAMIC ROPERTIES 
38)  as); olecular eight, 8.016 
ormation rom s igned 
ST' -(Ff-H01, H'f, ef r nce lements 
l/mole OK ol/mole l/mole t:.H l{  loglo f 
ol/mole 
-------  2072.3 0 -----
tl.1709 .i 123.4 1:S7tl.6   
2. 929 209.2 08_LO   
5. (711 1574.4    
5.8142 1659.1 2.9   
7.8199 6345.5 10. I 0  
v.jU/4 1208.7 412.8   
'>0.6871 6214.2 125.8   
1.8079 1340.2 tl53.0   
2. 00 6571.5 596.2 0 0 
~3.6941 18 6.9 35 .5   
4.509tl /307.7 129.tl   
'>5.2609 2796.7 ~91 7.9   
5.9572 t1358.0 718.3   
6. 064 3986.6 529.5 0 0 
7.214'> 967tl.0 tl 50.1   
.7864 5428.3 179.0   
8.3260 1234.2 0 5.1   
'> .8367 7092.~ 0857.6   
9.3215 3 00.6 1705.7   
9.7tl27 tl956.0 2558.8 0  
0. 22'> 04956.4 3416.2 0 0 
0.6421 10 99.9 4277 .6 0  
1.0451 1084.4 51 2.4 0  
1.430'1 23206.3 6 10.5 0  
1.8016 29370.1 6881.3 0  
2.1581 3'>568.2 754.8 0  
2.~016 41801.3 8630.6 0  
2.8330 48068.1 9508.6 0  
3.1530 54367.5 l 388.6 0  
3.4624 60698.3 1270.4 0  
3.7619 6/059.6 215.i.9 0  
4.0521 734~0.4 ;13038.9 0  
4.B36 79869.8 3925.4 0  
4.606H 86316.9 l 8B.3 0  
4.8722 92790.9 5702.5 0  
5.1 03 291. I 6592.8 0  
5.3815 05tl16.7 7 84.3 0 0 
5. 26U 12367.1 8376.9 0 0 
5.8643 18941.7 9270.5 0 0 
6.0967 25539.8 30165.1 0 0 
6.3234 32160.9 1 60.6 0 0 
6.'>448 38804.3 1956.9 0 0 
6.7610 454 9.6 2H54.1 0 0 
6.9123 52156.3 3752.2 0 0 
7.1789 5H863.9 46') 1.0 0 0 
7.381 I 6',592.0 ~50.6 0 0 
7.5790 72340.U 6450.9 0 0 
. H27 79107.6 7351.9 0 0 
7.9626 858'14.4 8253.7 0 0 
8.1486 92700.0 9156.1 0 0 
8.3311 <19524.0 4 059.1 0 0 
8.'>101 0 366.1 0962.9 0 0 
8.6857 13225.9 1867.2 0 0 
8. 581 2 103.2 2772.3 0 0 
'1.0274 26997.4 3678.0 0 0 
9.1937 3 5908.5 ~84._~ 0 0 
'1.3571 40836.1 5491.2 0 0 
9.5177 347779.8 63 8.9 0 0 
'1.675 I 5473'1.5 7307.1 0 0 
9.8311 361714.9 82 6.1 0 0 
69.9840 68705.7 9125.7 0 0 
rmation from 
seous s 
t:.Hf, l glo K 
col/mole 
2 1~9.0 --------




- 263'>1.1 17.475S 
26642.1 2./274 
- 26922.7 6.2077 
27169.1 " .3935 
27439.5 5.5228 
2 673.9 tl.6159 
27893.2 3.0649 
2tl098.7 8.5553 
- 282 1.9 4.17H 
28 74.4 1.5780 
28647.4 8.tl335 
- 28812.2 6.4532 
28969.7 4.3690 
29120.8 2.5287 
9266.4 0.8 19 
29407.0 .4264 
295 3.4 8.1067 
29675.9 .9120 
29805.1 .8 52 
- 29931.4 4.11524 











2 1374.1 1.3217 
23 501.7 . 202 
31632.8 .5403 
231 67.7 . 602 
231 06.9 . 383 
232050.9 . 133 
232200.2 .2 40 




33040.2 . 564 
3229.5 .6208 
33426.7 .3948 
3 632.1 .1778 
3845.9 .9693 
234068.~ .7668 
34299.7 . 758 
234539.9 .3899 
34189.3 .2107 
35048.0 . 319 
35315.9 .8710 
35593.-2 .7098 




TABLE III. - Continued. THERMODYNAMIC PROPERTIES

























































































































































































































































































































































































































































































































































































T, Cp, HT-HO'  al/mole o  al/mole 
u ------ u 
1 0 .9'>85 94.6 
0 .0'>27 n'l3.2 
9<1.1'> 1.3rl?<I 100.3 
0 1. - 0 I 14.0 
U . UOo 872.4 
'> 0 <1. 780 '>.6 
0 <1.3055 4US.3 
0 R.4 2"1 :'324.7 
RUO H.5'H7 118.5 
0 H.6·H5 7045.2 
1 00 .7 91 1916.5 
1100 .8303 I3N6.6 
200 .8810 682.2 
300 <1.9240 0577.5 
400 B.9613 1466.8 
500 . '142 23 4.6 
600 .0236 3265.6 
700 .0504 4169.3 
800 .0750 :'075.6 
9 0 .0'178 5984.2 
0 .1193 68' 5. I 
100 .1396 7 8.0 
;>20u ' .1'>90 8723.0 
300 .1776 9659.8 
4 0 .1954 u~ 8.5 
500 . 128 1478.9 
600 . 296 24 1.0 
700 .2460 ?3324.8 
800 ~. 621 42~O.2 
900 ~. 2 778 ~177.2 
3 00 .2932 ?610~.7 
100 ~.3085 7035.8 
200 .3235 7967.4 
300 .3383 8900.5 
400 .35;0 9H35.1 
5 0 '1.361'> .307 1. I 
3600 .3819 1708.6 
700 .3962 2647.5 
800 .4103 3587.8 
3900 .4244 4529.5 
000 .4384 35472.7 
4100 .4523 6417.2 
200 .4 >61 .37 63. I 
300 .419'1 30310.4 
400 .4936 9259. I 
500 .5073 4 209.2 
600 .5209 1 0.6 
700 '1. 345 2113.3 
800 '1.5480 3067.5 
900 1.5615 4022.9 
00 . 750 "4979.8 
100 .5884 45937.9 
~200 1.6018 6897.4 
.~00 ~.61'>2 7 58.3 
4 0 ].6285 d820.5 
'>500 } .6418 9784.0 
'>600 .6 '>2 ~074H.8 
7 0 '1.66d4 ',1715.0 
~800 .6817 2682.5 
9 0 .6 49 'J3651.4 
(, 00 .7082 4621.5 
ABLE I. - ontinued. ERMODYNAMIC OPERTIES 
39) F as); olecular eight, 3.008 
ormotion rom signed 
ST' -(Fi'-H01, HO T, r f r nce lements 
al/mole oK cal/mole cal/mole (/'"Hflf, oglo f 
al/mole 
-------  5043.'> 'i~34.:' --------
3.5923 644.6 ,,4'>38.2 '>934.9 43.2205 
8.2511 2'>5.0 o'JL:S6.7 :''135.6 II. 1015 
1. 10.3) .3136. I '>'143.9 ~yli '5.'1 41.4628 
:, I. 1490 5230.7 '>'1:' (. '> :'944.1 47.1647 
3.328.3 Hj45B.~ 6116.0 596H.9 5.1535 
~5.0Y6\1 ?Hlil2.9 7,,0-1. I 6UOd.O 27.~ld2 
6."909 ?9469.2 ou328.9 60,5.6 23. 531 
7.tJ844 5194.4 69168.2 6106.1 19.694<5 
9.0243 1041.0 1 02?0 61'>6.3 - 17. I 14 I 
0.0421 6 '15.2 100 6.!! 62 4.0 15.1054 
0.'1627 3046.2 I 1760.0 6248.6 13.4~B 
61.HO I ~ ~ lB5. I l640. I 62.89.6 12.1801 
2.57£1 ~404.3 ( ~2':J.H 6327.5 11.0<129 
3.2841 1697. '> 4 6. I 6361.8 10. 153~ 
3.1474 805'1.5 I'd 10.4 6 93.:' 9.3~64 
4.5668 4B5.6 1620B.2 6422.6 8.6654 
5.1482 0' /1.6 7109. I 64 9.4 .06U4 
5.6961 75 4.1 18012.8 64 (1,.2 1.5264 
6.2141 410'1.8 IHY19.1 6497.3 7.0516 
6.70<;4 10756.0 19827.7 6~18.9 . 266 
7.1726 117450. I 0738.6 6 1'>39. I 6.2440 
7.6180 241 '1.H 01651.6 6~~A.2 .8977 
8.0437 L~09n.1 c2566.~ 6:'76.3 .5828 
8.4512 .H798.0 tl3483.3 65-13.4 5.29:'3 
.8422 4662.U 134402.0 609.8 5.0316 
9.2179 51 65.9 ~i22.4 0 625.5 .7889 
9.5796 5t1505.9 tl6i4' •• S 640.6 4.~649 
.9282 65 81.4 d716B.~ 6~5. 1  •. 3:'74 
10.2641 724' 1.1 tib09.~. 7 669.2 4. 1647 
.~'I00 19~33.'1 U9 20 • ., 6<12.9 l '1!1'>3 
10.904d 86608.8 8Y'I4').3 96.2 L 118 
1.209!3 93714.6 '10879.4 6709.3 . 610 
1.5056 0850.4 1011.0 6722.0 3.~140 
1.7927 0tJ015.4 '127"4. I 6734.6 . 3 15~ 
( .0717 1S20B.I 'I367R.6 6746.9 3.2459 
72. 430 2.429.~ '14614.6 6h9.1 ;.12;4 
12.6071 2'1677.1 '/ 552.1 671 1.2 3.U076 
12.B644 36950.7 16491.0 6783.1 .R980 
3.1151 249.7 '11431.3 67 4.9 2.7'142 
;.3~98 51573.5 '18 73. I 6806.7 .6957 
3.598" 58921.5 '19;16.2 6!!18.4 2.6021 
3. 318 6293.0 I 0260.B 68~O.1 2.~')30 
4.0'>97 73687.6 01206.7 6tJ41.7 .4 82 
4.2826 81104.8 0?154.0 6d 3.3 .3413 
4.5007 8'>44.0 103102.7 6864.9 .2101 
4.7142 96004.8 1 4052.7 6816.6 2.1963 
4.9233 30;486.7 05004. I 6 88.2 2.12.57 
5.1 82 10989 •. ~ IU '156.9 68'19.9 2.0581 
5.3291 ;lB512.2 06911.0 6' 11.6 1.9932 
.5261 3260'>5.0 lu7H66.'> 6923.3 1.9311 
5.7194 33617.3 IUHd23.3 69>,. I 1.8714 
5.9092 4119H.H 10' 781.5 6946.9 1.8140 
7 .09'.)5 348799.0 10141.0 Y~JtI. d I.l5Bd 
76.2785 ; 6417.8 1 101.8 69 0.7 I. 70~1 
6.4584 64054.6 12664.0 69B2.6 1.6546 
.6;51 37 709.5 113627.5 ( 9)4.6 1.6051 
76.8090 7' ;81.6 14 ,92.4 7006.1 I. '>57H 
6.9<100 38 071.0 1"558.6 701H.I 1.5119 
7.1483 94177.'> 116:'26. I I>70~0.8 1.4676 
77.3139 02500.6 111,94.9 7043.0 1. ;>4B 




/'"Hf, glo  
ol/mole 
6S 00.0 --------
6'>30U.7 I:~C .. ')6') 
6:'624.~ 6.tl602 
659.38. -I .1.l12L 
6'>944.5 Z.9142 
6225.0 30. tJnlO 
64:'d.i1 d ld2'> 
660.7 I ~. 7,,42 
6837.'> 5.3112 
6'195.5 I L. 61Ytl 
7159.4 10.664;-
-6 272.2 '1.0.>2'> 
67396. " 7.6-141> 
7513.4 .<; 779 
67 24.6 0.6313 
-67730.7 4.HIUI 





8 9<.1 .654<l 
8316.1 .2793 
8457.9 .9 56 




840.1 .3 70 
8912 •. 3 O.~O61 
6 9d3.5 0.6911 
905
"
.0 (J.tlt):a I 
69123.8 1.02"4 
691'1.;.2 1.1798 
69262.4 I •. ~2;O 
69331.1 I. 4~tiO 
69401.2 I. ~d1J4 
694(1.3 1.70'>d 
69542. I 1.8199 
696Jj.8 1.92130 
6Y6d6.7 2.03U7 
-69761.1 2. Ild4 
69831.1 2.2214 
69'114.'i <'.3101 
6 994.'1 ;>.3941 
70076.d ,'.47"0 





0 26. I .894tl 
7U728.4 .95:'4 
08;4.0 3.01;7 
( 943.2 .069'1 
7I0~~.8 3.12.4 I 
I 1 72. I j. I 76:' 
1 92.0 .). 270 
-11415.'> 3.2759 
71542.7 ~.3231 
1 73.6 ,.56i18 
1808.2 .4UI 
P.30
TABLE llI. - Continued. THERMODYNAMIC PROPERTIES





























































































































































































































































































































































































































































































































































































T, ct, HO -Ho T 0' 
oK col/mole OK col/ ole 
0 ------ ( 
ICC 7.9850 795.3 
200 8.6777 1621.4 
298.15 9.8C43 2527.7 
300 9.8255 2,45.9 
4GO 10.8562 3:; 82. 1 
SUO 11.6224 47(8.1 
6GO 12.1643 58<;<;.1 
700 12.5478 1135.8 
800 12.8239 84C5.1 
900 13.0211 9698.1 
1000 13.1199 110C8.8 
lICC lJ.2973 12332.9 
1200 13.3890 13667.4 
1300 13.4620 15010.1 
1400 13.5209 16359.4 
1500 13.5691 17113.9 
1600 13.6090 lS072.9 
1700 13.6423 20435.5 
1800 13.6705 2180l.2 
1900 13.6945 23169.5 
200C 13.7151 2454C.0 
2100 13.7329 25912.4 
2200 13.7484 272~6.5 
2300 13.7619 28662.0 
2400 13.7739 3C038.8 
2500 13.7845 31416.7 
260C 13.7<;39 32195.6 
27C0 13.8C23 34175.5 
2800 13.8C98 35556.1 
2900 13.8165 36937.4 
3000 13.8227 38319.4 
3100 13.8282 39 IC 1.9 
32cO 13.8332 "I Of5. 0 
33UO 13.8378 42468.5 
3400 13.8420 3852.5 
3500 13.8459 45236.9 
3600 13.8494 46621.7 
3700 13.8527 48006.8 
3800 13.8557 4<;3>2.2 
3900 13.8584 5C771.9 
4000 13.8610 52163.9 
4100 13.8634 53550.1 
4200 13.8656 54936.6 
4300 13.8677 56323.2 
4400 13.8696 57110.1 
4500 13.8714 SSOsr.2 
4600 13.8731 6C484.4 
4700 13.8747 61871.8 
4800 13.8162 63259.3 
4900 13.8776 64647.0 
5000 13.8189 t/,034.8 
510G 13.8801 67422.8 
~200 13.8813 68810.8 
5300 13.8824 70199.0 
54CO 13.8834 71587.3 
5500 13.8844 12975.7 
5600 13.8853 74364.2 
57CO 13.8e62 75752.8 
5800 13.8E71 77141.4 
5900 13.8e78 1E530.2 
6000 13.8886 7<;919.0 
T LE II . - C ntinued. T RMODYNAMIC P PERTIES 
(1 0) N 2 (g s); molecular weight, 5 . 08 
F ation fro  as i d 
ST' -(Ff-HOl , HO T, ref nce el nts 
col/mole oK col/ ole col/mole V';Hflf, 10910 Kf 
col/ ole 
------- 0 6 72.3 9 18.( -------
50.3447 4 39.1 7 61.6 9 71.8 - 2.5433 
56.0436 9 87.3 8C ".7 9 4 .9 - 2.4012 
5 .7154 1 276.4 9 0C.0 9 .0 - .1354 
59.7762 15386.9  1E.2 8<;n.<; - . 948 
62.749<; 2 517.9 1 054.3 8 15.3 - . 638 
65.2595 2 921.6 1118C.4 84.6 - . <;16 
6 .4293 3 58.5 1 371.3 8 81.6 - .8445 
69.3349 41398.7 1 608.0 8 10.4 - .3EI5 
71.0294 418.5 871.3 8 43.9 - .0332 
72.5522 5 59 .8 170.4 8 82.6 - .7612 
73.9330 9 4.2 481.1 23.0 - .5426 
75.1949 0381.5 1 805.2 063.2 - .3629 
76.3560 7959.8 13<;.7 02.0 - . 125 
77.4301 85649.8 1482.4 38.6 - .0 48 
78.4306 43.5 831.6 172.9 - .9749 
79.3651 01 33.8 186.2 20 .4 .87<;2 
80.2422 9314.6 545.2 233.3 .7953 
1.0682 17380.5 6907.8 259.4 .7210 
81.8488 526.7 273.4 282.8 .6548 
2.5886 3748.9 9641.7 9303.4 3. 954 
83.2916 2043.2 012.2 321.4 3.5418 
3.9612 0406.1 2384.6 36.7 .4933 
84.6004 5 834.4 3758.1 349.5 . 491 
85.2119 67325.3 5134.3 359.7 .4C87 
8~.7978 75876.0 6511.1 367.3 .3716 
86.3603 184484.0 7889.0 372.5 3.3375 
86.9011 93147.3 9267.9 3E.3 .3 60 
7.4219 018 3.6 0647.7 375.6 3.2768 
87.9240 10631.0 2028.3 373.6 .2497 
88.4087 19447.8 3409.7 369.2 3. 245 
.8772 28312.2 4791.6 362.5 -3.20C<) 
9.3305 37 22.7 6174.2 353.5 -3.179C 
89.7696 46177.9 7557.2 342.1 3.1584 
90.1954 5176.2 4894C.8 328.5 -3.1390 
0.6085 64216.5 50324.8 312.7 3.1209 
91.0099 73297.5 51709.2 294.6 -3.1C38 
91.4000 282418.1 53094.0 274.2 -3.0877 
91.7795 91577.2 5 479.1 251.7 3.0725 
2.1489 0773.7 5864.5 2609 3.05H 
92.5089 31 006.6 57250.2 2CO.0 -3.0446 
92.8598 319 75.2 58 3602 <;170.8 -3.0317 
93.2021 32 578.3 60022 .4 139.5 -3.0195 
3.5362 37915.3 61408.8 9106.0 -3. C79 
93.8624 347285.3 62795.5 9 70.3 -2.9969 
94.1813 356687.5 64182.4 9032.5 -2.9865 
9 .4930 3 6121.3 6 569." 8 <;2.5 -2.9765 
94.7979 37 585.9 6956.6 8950.3 -2.9670 
95.0963 385080.7 68344.0 8906.0 -2.<;580 
95.3884 394604.9 69731.6 85<).5 -2. 494 
95.6745 404158.1 7 11<;.3 81C.9 -2.9412 
95. 549 41 739.7 72507.1 8760.2 -2.9334 
96.2297 423348.9 73895.0 81C7.3 -2. 259 
96.499J 432985.4 75283.1 8652.3 -2.<;187 
96.7637 442648.6 7 671.3 8 95.1 -2.9119 
97.0232 452338.0 78059.6 8 35.8 -2.9053 
97.2780 462053.1 79448.0 8 74.3 -2.8<;<;1 
97.5282 4 1793.5 80836.4 8410.6 .8931 
97.7739 481558.6 8 225.0 8344.8 -2.8874 
~8.0154 491348.1 83613.7 8276.8 -2.8EI9 
98.2528 50 161.5 85002.4 8206.6 -2.8766 
98.4863 510998.5 06391.3 8134.2 2.8716 
For tion fro  
gaseous ato s 
b. r, 10910 K 
co ole 
-139611.5 --------
- 4(370.0 296.9132 
- 41C92.4 1 3.2266 
- 41740.9 92.3697 
- 41752.1 91.7290 
- 42293.0 65.8673 
- 4 727.9 50.2961 
-143083.6 39.8864 
- 382.3 32.4337 
-143639.8 26.8333 
- 43867.2 22.4701 
- 4072.0 1 .9742 
- 42 9.5 1 . 01 
4433.5 13.7203 





- 45312.5 .9 82 





- 46056.0 0.5072 
- 46173.8 -0.0250 
- 46290.7 -0.5166 
-146406.9 -0.9722 




- 46985.2 -2.8273 
- 471C2.1 -3.1316 
47220.0 -3.4182 
- 47339.1 -3.6887 
- 47459.8 -3.9444 
-147582.3 -4.1864 
-147706.7 -4.4159 

















-1 0528.7 -7.1671 
-15C727.1 -7.2702 
-15 <;30.4 -7.3699 
-151138.6 -7.4664 
-15 351.7 -7.5597 
231
TABLE III. - Continued. THERMODYNAMIC PROPERTIES


















































































































































































87258.4 I 12. 1818
89240. 1 112.5990
91222. I 113.0077











































































































































































































































































































































T, Cpo Hr- O· 
OK ol/mole O  ol/mole 
a ------ 0 
100 .1268 97.3 
00 0.1963 699.4 
98.15 2.7322 827. :I 
0 2.7756 850.9 
00 4.7682 233.9 
00 6. 3 f 1 7B3.6 
00 7.0634 46.6 
00 1"1. 7013 186.7 
0 8.1526 0980. f 
0 8.4807 2813.2 
00 8.7254 4674.0 
1100 8.9120 6556.3 
200 9.0573 8455.1 
300 9.1725 0366.8 
400 9.2651 288.8 
500 9.3407 4219.2 
600 9.4032 6156.5 
7 0 9.4553 8099.5 
8 0 9.4993 047.3 
9 0 9.5368 1 99.2 
00 9.5689 3954.5 
100 9.5966 5912.8 
200 9.6207 78 3.7 
300 9.6418 9836.9 
400 9. 604 1802.  
500 9. 768 3768.9 
600 9.6914 5737.3 
100 9.7045 07.1 
800 19.7161 9678.1 
9 0 9.7266 1650.3 
0 9.7361 3623.4 
100 9.7447 597.5 
~200 9.7 25 7572.4 
300 9.7596 9548.0 
4 0 9.7661 1524.3 
500 9.7721 35.01.2 
600 9.7776 54 8.7 
700 9.7826 7456.7 
800 '1.7873 9435.2 
900 9.7916 1 14.1 
0 9.7955 1 93.5 
100 9.7992 5 13.2 
200 9.8027 7 53.3 
300 9.8059 79 33.7 
44 0 9. 089 1314.5 
500 9.8116 3295.5 
600 9.8143 5276.8 
700 9.8167 7258.4 
8 0 9.8190 9240.1 
900 9.8 12 1 22.1 
0 9.8 32 3204.  
1 0 .8251 51 6.8 
'>200 9.8269 7169.4 
3 0 9. 286 9152.2 
4 0 .8:102 101 35. I 
0 .8317 03118.2 
0 '1.8332 05 01.5 
7 0 .8:146 070 4.H 
0 .8359 09068.4 
9 0 .8:171 1052.0 
00 9. 383 1 035.8 
ABLE I. o tinued. HERMODYNAMIC ROPERTIES 
41) F3 (gas); olecular eight, 1.008 
ormation from signed r. -(Ff-Ho
'
• Hr. ref r nce lements 
ol/mole O  col/mole ol/mole (f',Hflf. 
ol/mole 
10gi0 f 
------ 0 3<'521.; 28326.7 -------
1.5514 .,'>7.8 ;1730.0 -28918.4 6. ·)52 7 
-"7211 844.9 ;0827.9 -29 14.4 5.1279 
.2758 1'> 740. 2 29700.0 -29700.0 .4969 
2.3547 58 5.5 29676.4 -29703.6 4.3627 
6.3195 2 3.9 28293.4 -29824.5 .9411 
9.7719 9102.4 26743.7 - 9834.2 .6809 
2.B013 6234.2 25 80.7 9774.9 .5093 
5.4825 3651.0 -2 340.6 - 9613.8 l n24 
7.8773 13 1.2 -21546.6 -29547.7 0.8D67 
0.0 53 9218.6 19714.1 - 9406.9 - .0882 
1 957 7321.7 -17853.3 9257.9 .8005 
3.7896 5612.2 15971.0 -29104.5 1. 803 
5.4416 4074.9 14072.2 8 49.2 .8609 
6.9718 2 96.5 12160.5 8793.8 2.2654 
8.3961 01465.7 -10238.5 8639.1 .6102 
9. 279 10372.6 8308.1 8485.9 .9075 
0.9782 19408.6 -6370.8 8334.8 3.1662 
2.1 61 28 65.9 42l.8 2 185.9 3. 933 
3.2694 37837.6 -2480.0 8039.6 -3.5941 
4.3247 4f217.8 528. I 27895.9 3.7728 
5.3277 56700.8 4 7.2 -27755.0 -3.9328 
6.2831 6281.8 38 .5 27617.0 4.0769 
7.1 53 7 956.0 346.4 -27481.9 -4. 072 
8.0680 85719.5 309.5 27~49.7 .3256 
8.9 43 9'>568.4 274.7 -27220.6 - .4336 
9.7073 05499.3 1241.6 - 7094.4 - .5325 
0.4193 15508.8 3210.0 -26971.3 -4.6234 
10 . 227 25594.2 5179.8 26851.2 4. 072 
01. 95 3 752.5 7150.8 26734.1 .7847 
02. 316 45981.2 9123.0 26620.1 .8 65 
0 .3005 56278.0 1096.1 26509.1 .9 32 
03.9478 6 40.6 3 70.2 26401.2 4.9854 
04.5748 7066.9 5045.0 26296.3 5.0434 
05.1 27 87554.9 7 20.7 - 6194.4 - .0977 
05. 727 98102.8 8996.9 6095.6 .1486 
06.3457 ~0tl708.9 0913.9 5 9.9 .1965 
06.9028 19371.5 32951. :I '>907.2 .241'> 
07. 48 30089.0 4 29.4 5817.5 .2839 
07.9f24 40859.9 6907.9 5730.9 .3240 
08.4864 51683.0 8 6.8 25647.3 .3619 
8.9876 562556.8 0866.2 - 566.7 5. ;977 
9.4764 73480.1 2845.9 5489.2 .4318 
0 .9536 84451.7 4826.0 - '>414.8 -'>.4641 
0.4196 95470.4 6806.4 43.3 .4948 
0.8749 06535.2 8 87.2 5275.0 -'>.5240 
1.3201 17645.1 0768.2 5209.6 . 519 
1.1556 287 8.9 2749.5 - 5147.3 5.5785 
1 2.1 18 :1 9 5.9 4731.0 5088.0 5.6038 
12.5990 51235.0 6712.8 -25031.8 - .6281 
13.0077 62 15.4 8694.8 24978.6 .6514 
1 3. 81 :18 6.3 0677.1 4928.5 .6736 
13.8007 85196.8 26 9.5 4881.4 .6950 
14.1 57 96596.1 642.1 248:17.4 5.7154 
14.5634 00033.7 624.8 4796.4 5.7351 
4.9340 19508.6 8607.8 47 8.5 .7540 
15.2979 1 0.2 05 0.9 24723.6 5.7722 
15.6553 2567.9 2574.1 24691.8 .7 98 
16.006:1 '>54151.1 ( 7.5 - 4663.1 - .8067 
16. 513 65769.0 6541.0 246:17.5 5.8230 
1 .6904 7421.1 8524.7 -24615.0 -5. 387 










-19 299.1 126.8:121 
19J314.9 25.9312 
-2 0049. I 9.5690 
- 0592.5 7.6807 
- 01001.0 5:1.D'>36 














- 02743.9 .5421 
- 02779.2 .4HO 
202811.7 - .2928 
-202841.7 - .0958 
02869.7 .8347 
-202896.0 .516e 
0 20.9 .1485 
-202944.8 - .7351 
0n67.9 5.2814 
20299U.6 5.7912 
203 1:1.0 .2683 
-2 ;03'>.6 -6.7155 
-2 3058.6 -7.1357 
2 :1082.3 .5 13 
-20:1106.9 - . 9042 
0:1132.8 8.2565 










20 573.3 .1450 
- 0 635.4 - 1. 423 
203697.5 - 1. 5_~ 15 
- 03766.0 - 1.7132 
203 30.B - 1.887'1 
- 03' 16.1 2.0559 
03 97.9 2.2176 
0"084.'> -12.3734 
- 04175.8 - 2.'>236 
- 04271.8 - 2.668'> 
04372.7 2. 084 
;>04 78.4 - 2.9456 
04588.9 - 3.3742 
































































































































TABLE IIl. - Continued. THERMODYNAMIC PROPERTIES
































































































































































































































































































































































































































































T, Cp, HO-Ho T 0' 
K col/mole o  col/mole 
u ------ 0 
100 8.~S34 803.9 
200 10.1137 1 63.1 
298.15 12.7792 2922.8 
300 12.8126 2946.5 
400 14. ~y 1 B 10.3 
500 1'>.5833 5811.9 
600 16.4732 416.9 
700 17.1389 9099.1 
800 17.6415 10839.3 
900 18.0257 12623.4 
1000 18.3235 14441.5 
1100 18.5577 16286.0 
1200 18.7445 18151.5 
1300 ld.8953 033.7 
1400 19.0187 21929.6 
1500 19.1206 3836.8 
1600 19.2056 25753.2 
1700 19.2773 7677 .4 
1800 19.3382 29608.3 
1900 19.3904 31544.8 
2000 19.4354 33486.1 
2100 19.4744 35431.7 
2200 19.5085 37380.9 
2300 19.5385 9 33.2 
2400 19.'>649 41288.4 
2500 19.51184 43246.1 
2600 19.6092 45206.0 
2700 9.6279 7167.9 
2800 19.6447 49131.6 
2900 19.6598 51096.8 
3000 19.6735 306.~.5 
3100 9.6859 5031.4 
3200 19.6972 7 00.6 
3300 19.7075 8970.9 
3400 9.7169 0942.1 
3500 19.7256 62914.2 
3600 1'1.7335 4887.2 
3700 19.7408 66860.9 
3800 19.7476 68835.3 
3900 19.7538 0810.4 
4000 19.7'>96 72786.1 
4100 19.7650 74762.3 
4200 19.7700 76739.1 
4300 19.7147 8716.3 
4400 19.7791 80694.0 
4500 19.7831 82612.1 
4600 19.7869 84650.6 
4700 19.7905 629.5 
4800 19.7939 88608.7 
4900 19.7970 0588.2 
5000 9.8000 2568.1 
5100 19. 028 548.2 
5200 19.8054 96528.7 
'>300 19.8019 8509.3 
5400 19.8103 0490.2 
'>500 19.8125 102471.4 
5600 19.8146 104452.7 
5700 19.8166 106434.3 
'>800 19.H1B6 108" 16.1 
5900 Iv.H204 10398.0 
6000 19.8221 12.~HO. 1 
T BLE I. - ontinued. T ERMODYNAMIC P OPERTIES 
( 2) 2F2 ( s); olecular eight, 6 .016 
F rmation f om signed 
ST' -(Ff-HOl , Hr , r f r nce e ments 




1 477.2 06S9.1 -----
'> . 5069 46.8 1 281.1 074.6 - .8501 
58.0621 49.3 1 240.3 638.0 - 8. 183 
6 .7530 1'> 87.0 1 400.0 4 0.0 - 1.0961 
62.8321 15903.2 423.7 3~6.9 21.008~ 
6.7446 387.6 787.5 293.3 7.4861 
. 905 9233.4 2 289.1 286.9 - 5.3790 
.0143 6391.7 2 894.1 3 7.4 - 3.9723 
. 061 38 5.2 576.3 452.1 - .;>632 
17 .9290 503.9 2 316.5 584.'1 - .2016 
0. 300 403.6 100.7 735.1 - 1.6050 
81.9453 503.8 3 918.7 895.8 - 1.1240 
83.7031 787.4 3 763.2 062.3 - 0.7271 
85.3262 84239.9 628.7 231.8 - 0.3936 
6.8327 848.8 510.9 402.5 10.1090 
88.2376 1603.1 38406.8 0573.0 .8630 
9.5534 10493.3 0314.0 0742.7 .6480 
0.7902 19511.1 230." 0911.0 9.4584 
1.9567 28649.0 4154.6 1077.5 .2897 
93.0604 37900.4 6085.5 1 42.0 9.1386 
4.1074 47259.2 8022.0 1 04.3 9.0024 
95.1031 56720.1 963.3 1564.4 .8788 
6.0524 6278.3 1908.9 1722.2 .7662 
96.9591 175929.2 3858.1 1877.6 8.6631 
7.8270 85668.8 5810.5 2 30.6 8.5683 
8.6591 95493.4 17 5.6 2 81.2 .4 08 
9.4583 05399.5 9723.3 2329.5 8.3997 
100.2269 21'>384.0 1683.2 2475.3 8.3244 
0.9674 25 44.0 3645.1 2618.7 8.2542 
101.6815 35576.6 5608.8 2759.7 8.1886 
02.3711 45779.4 7574.0 2 98.4 .1 72 
03.037<'> 56050.1 9540.7 3034.6 8.0695 
03.6831 6386.3 1508.7 3168.5 .0152 
04.3083 76786.0 3477 .8 3 0.0 1. 9640 
04.9146 87247.3 5448.1 3429.1 7.9157 
0 .5031 97768.4 77419.3 3 55.9 7.8699 
106.0747 08347.4 9391.4 3680.4 -7.8265 
0 .630'> 1 982.8 1364.4 3802.5 .7854 
107.1713 29673.0 338.1 3922.3 -7.7462 
07.6979 40416.6 5312.5 4039.7 -7.7089 
08.2109 35 212.1 7287.6 ,,154.8 -7.6734 
108.7111 620 8.3 9263.3 "267.6 -7.6395 
109.1991 72953.9 1239.5 4378.1 -7.6071 
09.6754 83897.8 3216.3 486.3 -7.5761 
10.1407 94888.7 5193.5 "592.2 -1.5 64 
110.5953 05925.6 '1 171.2 4695.8 7.5H9 
1.0399 417007.4 9149.3 4 97.0 -7.4906 
11.4747 428133.2 01127.8 4896.0 -7. 644 
1.9003 4 9302.0 03106.7 4992.7 -7.4392 
12.3170 450513.0 05085.9 25087.1 -1.4149 
1 .7252 461765.1 7065.5 5179.1 -7.3915 
13.1252 73057.7 09045.3 25268.9 -7.3691 
13.5173 484389.9 1025.4 2 356.3 -7.3474 
113.9018 495760.9 13005.9 254 1.4 -7.3264 
14.2791 50 170.0 14986.5 2 5 4.2 -7.3062 
114.6494 518616.5 1 967.4 25604.6 -7.2867 
115.0129 30099.7 18948.6 25682.7 -7.2678 
115.3699 54 618.9 20 29.9 2 758.5 -1.2496 
15.7207 53173.5 1 2911.5 25831.8 -7.2319 
16.0653 564762.8 124893.3 25902.8 -7.2'148 
16.4041 57 386.4 126875.2 25971.3 -7.1983 
16.7373 5 8043.5 128851.3 26037.4 -7.1822 
F rmation f om 
g seous at ms 





- ~2396.7 513.3199 
- 43482.7 7.9811 
- 4365.5 0.25~0 
- 4380.4 1 9.1494 
45090.5 1 4.5828 
45 46.6 .7724 
- 46085.1 .8623 
- 46435.0 .0488 
- 46718.6 4 .4262 
46951.6 .9341 
47145.8 3.9353 
- 47309.7 .0236 
47449.6 .9279 
- 4 70.3 .4 06 
4 675.3 .4872 




48 45.0 . 055 
48098.0 .8788 










- 48497.6 2.7480 




- 4 682.5 -5.1819 
48728.1 .5899 
248777.8 5.9766 








- 49483.9 -8.7194 
4 598.5 - .9612 
-249721.6 -9. 931 
49853.4 -9."159 
4 994.2 9.6301 
50144.2 9.8362 
-25 303.5 -10.0346 
-250472.3 -10.2258 
25 650.7 -10.1j102 
-250838.8 -10.5881 
-251036.6 -10.7599 
-251244 .• 3 -10.9259 
-25 461.8 - 1.0864 
-251689.1 - .2417 
255
TABLE llI. - Continued. THERMODYNAMIC PROPERTIES

































































s_, (Fp HS) H7,


























































































































































































































































































































































































































































T, Cp, Hr-Ho, 
o  col/mole OK l/male 
~ ~--.-.. --. 
0 ------ c 
0 .9616 7 .9 
0 .9630 376.1 
98.15 .9662 £059.6 
0 .9663 072.5 
0 .9729 769.4 
0 .9937 467.6 
0 .0411 169.1 
00 . 191 876.8 
0 . 27 593.8 
0 .3431 321.9 
0 .4716 062.6 
11 0 .6014 816.3 
200 .7278 582.8 
3 0 .8481 361.7 
4 0 .9608 0152.2 
500 .0654 0953.6 
600 .1620 1765.0 
700 .2510 2 85.7 
8 0 . 329 13415.0 
1900 .4085 4252.1 
0 .4784 5096.5 
1 0 .5434 5947.6 
2 0 .6C41 68C5.0 
3 0 . 610 7 68.3 
4 0 .7148 8537.1 
5 0 .7659 9411.2 
6 0 .8147 0290.2 
7 0 .8616 1 74.1 
8 0 .9C70 2062.5 
9 0 .9510 2955.4 
' 0 . 39 3852.7 
1 0 .0360 4754.2 
2 0 .0774 5659.8 
3 0 .1 182 65 9.6 
4 0 .1 85 7483.5 
5 0 .1985 E4Cl.3 
6 0 .2382 9 3.2 
7 0 .2 77 0248.9 
8 0 .3 71 178.7 
9 0 .3564 2112.4 
00 .3956 3 50.0 
1 0 .4348 3991.5 
2 0 .4741 4936.9 
3 0 .5133 5 B6.3 
4 0 . 526 6839.6 
5 0 .5920 796.8 
600 .6314 8758.0 
7 0 .6109 9723.1 
8 0 .7105 (692.2 
900 .7502 1665.2 
0 .7900 2642.2 
1 0 .8298 3623.2 
2 0 .8698 4608.2 
3 0 .9098 597.2 
4 0 .9499 659C.2 
5 0 . 900 7587.2 
6 0 0. 302 8588.2 
1 0 0.0704 95<;3.2 
8 0 0. 106 06C2.2 
9 0 0.1509 1615.3 
0 0.1911 2632.4 
ABLE I I. - ontinued. ERMODYNAMIC ROPERTIES 
43) H as); olecular eight, 5.016 
rmation rom a gned 
ST' -(Ff-H01, HO T  ference le ents 
c l/mole O  l/mole l/mole (l:::.Hflr, 10giO r 
ol/mole 
-------  6859.9 89C7.9 -------
5.6886 89.0 7539.7 861.5 71.31<;7 
0.5142 726.8 B23~.~ 8908.5 5.1834 
3.2950 0 48.7 8 19.5 8 19.5 6.7966 
3.3380 0928.9 8932.4 8919.6 6. 4CC 
5.3429 15367.7 9629., 892C.5 2.C675 
6.9007 982.7 0327.4 89 8.1 3.4439 
8.1 795 4738.6 1C2E.9 ?e9 '.1 7.6951 
9.2704 9612.4 1736.7 89CI:.1 3.5892 
0.2275 4588.3 2453.6 898.7 0.5101 
1.0851 9654.6 3 81.8 891.7 8.1153 
1.8653 4802.7 392 2.5 886.1 16.1995 
2.5836 025.6 4 76.2 882.5 14.6325 
3.2504 5317.7 5 42.7 881.0 1 .3265 
3.8738 0674.3 6 21.5 81.4 2.2214 
4.4596 6091.2 7012.0 883.6 1.2744 
5.0124 1 65.1 7813.4 86.9 0.4534 
5.5361 7092.7 8624.8 891.6 .735( 
6.0336 2671.4 9 45.6 897.5 9. 011 
6.5076 8298.7 0274.8 8904.6 . 376 
6.9602 3972.2 11.9 89 2.1 .0 33 
7. 933 9690.0 1956.3 892C.2 .5796 
7. 085 0 450.3 2807.5 8928.8 .1688 
8.2074 1251.2 3 64.9 8938.C 6.7955 
8.5911 17091.2 4528.1 8947.6 - .4544 
8.9609 2968.9 5397.0 8957.8 .1420 
9.3177 2 883.0 6271.0 8968.5 .8543 
9.6624 34832.1 715(.1 e9 '.7 .588, 
9.9960 408 5.1 8033.9 8 91.7 .3429 
0.3 91 46830.9 8922.4 190(4.1 . 146 
0.6324 52 78.6 9815.3 9017.4 .9 2C 
0.9366 58957.1 0712.5 190 1.3 .7034 
1. 322 650 5.6 1 1614.0 19045.1 .5117 
1.5197 71203.3 102519.1 906C.9 .3436 
1.7997 7369.3 3429.5 9077.5 .1799 
2.0725 83563.0 0 43.3 19094.3 .0259 
2.338' 89783.6 05261.2 9 11.7 . 8C6 
2.5982 96 30.5 1 6183.C 9130.9 .7433 
2.8519 02 3.0 07l08.8 9 51.2 .6135 
3.0998 08600.6 803B.5 19171.6 .49C5 
3.3 24 14922.8 8972.2 9194.4 .3739 
3.5 97 21268.9 09.8 9217.9 .2627 
3.8122 27638.6 0851.3 9243.4 .1513 
4. 400 34031.2 1 1196.8 19269.6 .0 65 
4.2634 404 6.4 2746.2 19297.6 £.9 C6 
4.4826 468 3.8 3699.5 9326.5 .869C 
4.6977 5 342.8 14 56.7 9357.8 .7815 
4. 90 598 3.2 5617.8 9390.2 2 917 
5.1165 6324.5 1 6583.C 9 24.2 .6114 
5.3205 728 6.4 17552.0 9459.4 .5 04 
5.5 12 79388.5 18 25.1 9496.4 .4 66 
5.7l85 859 0.5 119502.i 9 35.7 .395E 
5.9128 92532.1 0483.1 9516.4 .3275 
6.1041 9133.0 146€.0 96 9.1 .262.0 
6. 924 0 752.8 2457.0 9663.4 .1 89 
6.4781 12391.4 2345C.0 91C9.7 .1319 
6. 610 19048.3 2 447.0 19 51.6 .0793 
6.8 14 25723.5 25448.0 19807.1 2.0227 
7.0192 32416.5 2645'.C 986(.1 1.96SC 
7.1947 391 1.2 27462.1 914.2 .9153 
7.3679 4 855.4 28475.2 970.1 1 641 






l glo K 
53CO.0 --------
- 5613.7 83. 832 
911.2 9.6078 
6 02.9 8.6590 
62C8.3 8.2693 













89 C6.0 . 965 
89770.4 .3560 




(486.0 .9 76 
C611.4 .6191 
, 
-9C731.7 .2 89 
(847.5 .9836 
C958.9 .7 06 
1066.2 .4375 
169.8 . 923 
1269.9 .9632 
9 366.8 .7486 
9 460.8 .5472 
1552.0 .3578 
1640.8 .1794 
1 27.3 .0 11 
1811.9 .1481 
1894.7 .2988 
1976.0 . 417 
2056.1 .5774 
2135.0 .7064 
2 3.1 0.8292 
290.6 .9463 
23 7.6 .0581 
2 4.4 .1648 
2521.0 1.2669 













36 9.4 . 388 
3736.6 .3967 
23_
TABLE IIl. - Continued. TI{ERMODYNAMIC PROPERTIES




























































































































































































































































































































































































































































































































































































ABLE II. ontinued. H RMODYNAMIC ROPERTIES 
4) H  as); olecular eight, 7.032 
ormation rom signed ormation from 







 -------   jlt~8.6 '1366.7 ------- 270831.4 --------
lL..u . '1')'-' '.) lU9.' 7.2211 '132.7 1264~.1 10062., 7. 594 2 7UOI'l. 2 ~94.5212 
eGG t'.I)b:>J t ~ fHL. ) ~.754o 962.6 185U.3 10515.7 .7867 279217.6 'JO.2172 
')b. 1:J 0.4:") I? 398.6 6.0451 1329.d 11)40.0 -11040.0 .9 32 -280307.9 9.6000 
lUO r\  S0,J4 414.3 6.0977 141,.0 1024.3 Il04'J. H .8729 280378.9 8.3327 
' .. 0 'J. 1 d't6 ; 'J .7 tS.6J4b 6156.1 10140.8 15:;6.9 .8175 281482.7 7.1793 
uu 'oJ. lJJo') 2'>3.6 ')Q.7b4'J 112U.6 1ti4.4 12000.2 0.4682 282'>14.1 6.3689 
0 lO.6e40 284.; '>2.6426 6300.1 dI53.7 12375.~ .3554 83470.1 .7':)56 
0 11.403J b3tl9.5 :"4. 343-J 1651.) 7049.1 12687.8 . 07':) 284352.7 0.9837 
~JO 12.091; 1':)64. '> ''>. IH 7165.0 5874.1 12942.7 2.5076 85165.0 9.8715 
00 2.745U 80 .6 7.3/42 2830.1 4631.9 13146.9 .9032 8,>910.1 1.2049 
lOGO . 3~{F-) 0112.2 ~8. 749L 8 36.9 326.3 13305.7 3.2240 2865Jl.8 4.2'>43 
1 0 I'\. 'n18 1477.2 .0491 4577.5 1~61.4 - 3 24.4 3.4899 287214.1 8.5544 
20(} 4.4~o2 12897.0 1.284d 60644.7 '>41. 5 13508.1 .7129 287781.5 3. 947 
13 0 4.'13"9 436'1.3 o2.4blj 6832.5 28.7 13562.2 3.9023 28 29~.5 9.7596 
4 0 lS.175U l,db3.} oJ.~B47 3135." 4.8 3590.5 4. 660 2 8 &9.7 6.2950 
5 0 0.76')0 7 40. 'J 4.6:';91 9547.8 ()02. ·1 13590.2 4.2073 28 199.4 3.2~77 
600 6.1240 9035.11 ~.6u83 6065.5 597.3 13587.4 4.3308 28'.5'Jl.7 0.6525 
7 0 16. 4,l6 0664.:) u6.67'j6 2684.0 n".'} -ll'>60.7 - .4398 89950.} 8. 243 
IdOO 1,,.7312 2 23.:' ,,7.623" 9399.} dH84.9 [3'>19.'1 4. 365 90278.6 .2524 
19 0 U .. 4902 4 U9.8 (,H. "35') 06207.6 10571.2 D469.5 4.6225 - 90579.6 .396:; 
UO 7.2236 5720.7 -j ./t 130 13105.3 U2B2.1 -13410.1 4.7002 2908:;6.1 2.7246 
dOU 1.4343 74,3.7 0.258'> 20089.1 1 U 15. 2 1 43.3 4. 697 -291110.4 1.2105 
2 0 11.624<.J 92U6.9 1 . 740 27156.0 1,>76".3 13269.7 4.8329 91344.7 .8329 
'!300 7.7976 0978.1 71.861 " 3430.3.0 7'>3 J. & 13191.5 4.8895 29 561.1 .5742 
4 0  (. Y~4') 2765.9 2.6222 41'>27.4 l'n2 7. 3 lllU8.9 4.9421 29 761.1 .4195 
c~()Q lb.091j 4'>68.6 .3581 48826.6 ll J0.0 13022.7 4. 895 2 1946.5 .3565 
2600 8. 210 &3d4.9 74. 704 561,}8.2 2946.3 2934.0 -5.0333 292118.6 .3746 
,,7 () 8.3468 0213.7 4.7600 6 639.9 477'>.2 12842.9 5.0732 292278.6 .4650 
8UO lti.4~ul 0,>3.9 5.4290 71149.6 615.4 12 50.7 5.1105 292427.8 .6198 
9UO 0. 65 19U4.6 6.0793 78725.2 8466.1 12657.1 5.1447 292567.3 .8326 
00 IH.64~0 376,>.0 &.709~ 8 364.9 0326.4 12,63.5 5.1759 2926'H.9 .0975 
100 lU.7.l44 ,634.2 7.322d 94066.6 2195.6 12470.3 5.2055 292 20.8 .4096 
200 8. A 134 7511.6 7.9189 01 28.9 4073.1 2377.9 .2330 2 2936.6 .7644 
300 8.8867 9396.7 8.4990 0~649.9 j5'l~d.l 12284.5 5.2584 293046.1 .1580 
4 0 18.9547 1288.8 9.063d 17528.1 7850.2 12194.3 5.2823 293150.3 .4129 
, 0 l'J.Olh2 3187.,> 9.614;> 2,462.2 .19743.9 12106.6 .3047 93249.6 0.9513 
600 9.0773 '>092.3 0.1,08 3450., 165l.7 120UI.3 .3253 93344.8 .4600 
HOO 9.1326 7002.8 "0.6742 41491.9 3564.2 1931.8 .3452 9 436.6 .9 14 
.1800 9.184'> 8918.7 .1852 49584.9 ,480.1 1850.3 .3 36 93'>25.4 .3975 
9UO 9.2331 0839.6 1.6841 57728.5 74 1.0 1 67.3 .3815 293611.8 .8304 
00 I'J.2789 2765.2 02.1716 65921.4 9326.7 1688.5 5.3974 293696.4 .2418 
100 9.3220 4695.3 62.6482 74162.5 L2~&.7 610.3 .4134 293779.6 3.6332 
200 19.3626 629.,> Hl.1143 82450.7 '>3191.0 15 6.3 5.4274 93861.9 .0061 
't3liO I~. 4011 6'>67.7 d3.5704 90785.0 :.>5L -J.2 1 64.3 . 14 93943.7 .3618 
4UO 1 .4.:H~ 05U9.7 u4.016d 9164.4 '·'071.1 1396.6 5.4546 294025.4 .7013 
~OO ~.4120 24!:>5.1 il4. :'40 07588.1 ~01 .6 1329.4 5. 674 294107.4 .0259 
~6()G H.5U47 4U4.0 4.8824 16 55.0 096,.4 1266.6 5. 794 294190.0 5.336, 
, 0 9. 51'>~ 63:'6.0 u5.3022 24564.3 2917.'> 1206.9 5.4907 294273.6 .6339 
800 19.5 56 8311.1 5.7138 3 15.1 't87l.6 11;1.6 5.5014 943 8.5 .9190 
~ 0 9.5940 0209.1 0. 17'> 41706.8 6830.6 1099.4 .5119 9 4',4. B .1925 
") 0 19.6210 29.-1 "b.,131 ,0338.4 8791.3 1048.6 .5219 94532.9 .4552 
~l(JCJ 9.6469 419.3.3 (;6.902'> 5900'}.2 0154.7 11002.3 .5312 294623.1 6. 077 
, 00 U.6 17 6159.2 " .2842 67718.6 U720.7 09:>8.8 .5404 294715.4 .9'>05 
..>300 19.6tJ'JS 8127.6 7.6,91 76465.9 4689.0 0 19.7 .5 94 294810.1 .1842 
" 0 l').71oJ 0<Jtl.j l::Hi.027'J 8,250.2 6,·,.7 lU883.3 .5572 94907.4 .4094 
J~OO 19.740) 2071.2 C:J .. 389J 94071.1 8632.7 10851.3 .5654 9,007.4 .6264 
'J&l)O  'jo  7b 1:' 4046.j UB.74'>4 0 927.9 0607.8 10821.9 .5730 95110.2 .8358 
,7UO l':ioo 7U 1 {l 6U23.> 9.09,4 1820.0 2 85.0 10795.0 .5805 9':)215.9 8.0)H 
'-'8UC lY.ROL5 8 02.7 ~ . 4;96 20746.8 U4564.1 10772.3 5.5879 95324.7 8.2330 
.J900 9.HLJ~ ·~'7403.J tU.778t!. 29 07.8 6545.2 lU753.8 5.5944 295436.5 .4217 
uOOQ 9.03"" 0196&. I .,U. Ill> 38702.3 b52d.2 0 31.6 5.6015 295 >1.5 .6041 
255
TABLE III. - Continued. THERMODYNAMIC PROPERTIES































































































































































































































































































































































































































































































































































































, Cp, Hr-Ho , 
o  ol/mole  ol/mole 
0 ------  
0 (.7205 45.6 
0 .2709 491.8 
98.15 7. U33 197.0 
0 7.1325 210.2 
0 7.1570 923.6 
0 .2867 j 45.2 
0 .4664 3<'2.6 
0 .655j 138.7 
0 1.8321 913.2 
0 .9887 704.5 
00 .1237 510.3 
100 .2389 328.5 
200 .3368 157.5 
300 B.4201 95.4 
400 .4914 0841. I 
5 0 . 528 1693.4 
600 .6059 2551.4 
700 B.6521 3414.3 
8 0 .6927 4281.6 
900 .7286 5152.7 
00 .7605 60 7.2 
100 .7891 6904.7 
200 .8148 78".9 
300 .8382 8 67.6 
400 .8594 9 52.5 
500 .8789 0439.4 
600 .8 69 1328.2 
700 .9135 218.7 
800 . 290 3110.9 
900 .9434 4 04.5 
00 .9570 4899.5 
1 0 . 698 5795.9 
12 0 .9819 693.5 
300 . 933 7592.2 
400 .0042 8492.1 
j 0 .0146 9 93.1 
6 0 .02"6 0295.0 
700 .0342 198.0 
38 0 .0 34 2 01.9 
900 .0..,23 j3006.7 
0 . 609 3912.3 
1 0 .0693 34818.8 
2 0 .0774 57 6.2 
3 0 .085j 6 4.3 
4 0 .0929 37541.2 
5 0 .1 04 8452.9 
6 0 .1078 9363.3 
7 0 . 14'1 0274.4 
8 0 .1 20 1 H\6.3 
900 .1289 2098.8 
0 .1357 3012.0 
100 .1423 j925.9 
200 .1489 4840.5 
3 0 .1 54 5755.7 
4 0 . 617 611.6 
~5 0 .1680 7588.1 
6 0 .1143 505.2 
~7 0 .1804 422.9 
~8 0 .1865 341.3 
9 0 .1925 1260.2 
0 .19B5 2179.8 
ABLE I. - o tinued. HERMODYNAMIC ROP RTIES 
( 45) O (gas); olecular eight, 0.008 
ormation from igned 
ST' - f- a
'
, Hr , reference lements 
ol/mole OK ol/mole ol/mole (b.Hfl{, 
ol/mole 
lo lo f 
-------  94 3.0 1416.5 -------
2.2850 482.9 u14B.6 152e.5 -46.5UI6 
7.475j 0 .3 <,0894." 1')18.9 - 2.9522 
0.3462 2813.7 1600.0 16 0.0 15.1862 
0.3903 2906.9 1613.2 16UO.3 15.0886 
2.4424 80'd.4 2326.6 1609.9 - 1.1539 
4.0519 n 80.8 3048. I 1614.6 -8.792j 
5.3960 B55.0 3785.5 1617.9 -7.2177 
6.5612 54. I 4541.7 1621.4 -6.092tl 
7.5951 0162.9 5316.2 1625.5 - .2489 
8.526'1 5 69.7 6107.4 16jO.l -4.5924 
9.3157 1865.5 6913.2 16.34.9 4.0672 
0.1556 7842.6 1731.5 1639.6 .6j73 
0.8767 3894.6 u560.4 1644.1 ."1.2790 
1.5 74 016.2 9398.4 1648.2 .9758 
2.1741 6 02.7 0244.0 16 1.5 .715!l 
2.7621 2449.8 1096.3 1654.0 - .4905 
3.3158 8753.9 19 4.3 16 5.5 .293j 
3.8390 5 11.9 2817.3 1655.7 . 193 
".3347 01520.8 31684.6 1654.6 1.9646 
".8056 0 978.0 4 55.7 1652.0 -1.8263 
5.2542 1"481.2 5430.1 1647.8 .7017 
5.6823 21028.2 .16307.7 1641.8 -1.5891 
6.0918 27617.0 7187.9 16:1".0 -1."868 
6. 842 3 246.0 j 070.5 21624." - .3933 
6. 608 40913.3 8955.4 1612.8 1.:1078 
7. 228 47617.6 j 8"2." 1599.3 1.2291 
7.5714 543 7.5 0731.2 1583.9 .1565 
7.9075 61131.5 162i.7 1566.5 .0893 
8.2320 67938.6 42 13.8 1547.2 .0270 
8. "55 74777.5 3407.5 1526.0 0. 69U 
8.8490 816"7.3 4302.5 1502.9 0.9150 
9.1421 8547.0 5198.8 14(8.0 -0.86"5 
9.4278 95475.6 6096.4 1451.4 .8172 
9.7044 024 2.3 6995.2 1423.0 0.7728 
9.9730 09416.2 7895.1 1 93.1 -0.7311 
0. 342 16426.7 t1796.0 1:S61.5 0.6919 
0. 488.~ 21462.8 9698.0 1328.5 0.6548 
0. 357 30524.1 0600.9 1294.0 0.6199 
0.9767 37609.8 1504.8 1258.1 0.5868 
1.2118 "4719.2 2409.6 1220.9 0. 555 
1.4411 51fl51.9 315.3 182.5 .5258 
1.6649 59007.3 54 21.8 142.8 0.4976 
1.8835 6184.7 5129.1 102. I 0.4708 
2.0972 73 83.8 6037.2 1 60.3 0.4453 
2.3062 8 6 4.0 6946.2 1017.4 0.4210 
2.5106 878"4.9 '>7855.8 0973.6 .3978 
2.7107 95106.0 8766.2 0928.8 0.3757 
2.9067 02j86.9 677 .4 0 83.2 .j 45 
3.0986 09687.2 589.2 U836.7 . 43 
3.2 68 317006.5 1501.8 0789.5 .3150 
3.47U 2 344.4 415.0 07 1.4 .2965 
3.652j 31700.7 328.9 0692.6 .2787 
3.8299 19074.8 243.5 0643.2 .2617 
4.0042 34 466.5 5158.7 0593.0 .245j 
4.1754 3875.5 0 074.5 0542.2 . 296 
4.3436 361301.5 6991.0 0490.7 .2145 
4.5088 j d74". I {908.1 0438.6 .2000 
4.6712 H620j.2 H25.9 03d5.9 .1860 
4.8310 83678.3 Y744.2 0132.6 0.1726 
4.9880 391169.3 7 63.2 02 8.7 0.1596 









-150676 •. "1 59.508d 
150981.2 05.2609 
-150986.9 104.5185 
- 51288.3 7.0563 




1 2515.4 30.9H74 




5 ."159.3 . 279 
- 53502.1 6. U12 
- 53639.1 4.7328 
-153711.0 3.4979 
3898.4 12.3992 
- 54022.0 1 . 154 
- 5 1"2.2 10.SL9j 
-154259." .7270 
15 374.0 B.99fU 
-15""86.4 il.3300 
459f.0 1. 182 
-154705.9 I. I ~49 
54t113.5 6.6.146 
- 549 0.2 .1525 
5026.3 . 045 
155132.0 .2871 
5237.7 .8913 
- 53"3.6 .532" 
450.2 .1900 
- 557.7 :1.8682 
5 66.5 .5651 
5776.8 3.2792 
5889.0 j OOB'J 
156003.4 .7530 
- 56120.3 .5104 
156239.9 .2801 
- 5 3 2.6 .0612 
56488.6 1.8527 
- 56618.2 . 541 
56751.7 .464'> 
156889.1 . H31 
- 57030.9 . 01 










158915.0 - . '157 
- 59118.4 .50~6 
- 59327.2 - .6099 
1~9 41.5 - .7117 
































































































































TABLE Ill. - Continued.
(146) NO 2 (gas); molecular wei
THERMODYNAMIC PROPERTIES
ht, 48.008
s_ (Ff hS) H_,


































































Farmotion from assigned Formation from






















































































































































































































































































































































































T  Cp, Hr-Ho ,  al/mole oK al/mole 
c ------ 0 
lCO .9538 94.6 
0 .2302 599.5 
98.15 .8749 437.1 
0 . 88 453.6 
0 .6703 381. 3 
'> 0 0.4190 386.4 
0 1.0632 461.5 
0 1. 5900 595.1 
HOO 2.0124 7 76.0 
0 2.3502 94.8 
1 0 2.6218 0243.9 
llCO 2.8422 1517.4 
200 3.0 32 2811.0 
300 3.1735 4121.1 
400 3.2 99 5 44.9 
5 0 3.4C75 6780.4 
1600 3.5COO 8125.9 
7ec 3.5?O5 9480.0 
8 0 3.6512 0841.7 
9CC 3.71 "\9 210.0 
OC H. 700 3584.2 
lCO 3.8207 4963.8 
2(iC 3.8667 6348.2 
1LC 3.9C89 37.0 
?4CO 3.9478 9129.9 
5 0 3.9840 0526.5 
600 4.0177 1921>.6 
700 14.0493 30.0 
8 0 4.0792 4736.4 
900 4.1074 6145.8 
0 4.1 43 7557.9 
1 0 4.1600 8972.6 
200 14.1847 0389.8 
300 4.2084 1809.5 
400 4.2 13 3231.5 
5 0 4.2534 4655.7 
600 4.2749 6082.1 
700 4.2957 7510.7 
8 0 4.3 61 8941.3 
9 0 4. 359 0 73.9 
'tOaD 4.3554 1 08.4 
100 4.3744 3244.9 
2 0 4.3931 4683.3 
300 4.4114 6123.5 
4 0 4.4294 7 65.6 
5 0 1 .4472 9009.4 
J'·dl00 4. 647 0455.0 
'1700 4.4820 1902.4 
800 4.4991 351.4 
900 4.5160 4802.2 
0 't.5327 6254.6 
100 4.5492 7C8.7 
2 0 4. 56 9164.4 
300 4.5819 1>21.8 
400 4.5980 2 0.8 
500 4.6140 3541.4 
6 0 4.6299 5 03.6 
7 0 4.6457 6467.4 
CO 4.6613 7937.7 
900 4. 769 9399.6 
00 4.6924 0868.1 
ABLE II. ontinued. ERMODYNAMIC ROPERTIES 
46) 02 as); olecular eig t, 6.008 
ormation rom signed 
S'f, -( f-HOl , r , ef r nce lements 
cal/mole oK cal/mole col/mole (t:,HTlf, l glo f 
al/male 
-------  570.3 681. 2 -------
8.3 28 043.7 364.9 435.4 -21.0789 
3.9520 1 0.9 169.9 196.8 1.9645 
7.3509 4662.0 07.5 07.5 -9.0473 
7.4058 4768.2 023.9 04.5 9.0111 
0.0693 0 6.4 951.6 873.4 7. 651 
2.3091 6768.1 956.8 796.1 6.7091 
4.2674 30 8.9 1031.9 759.4 6.1426 
6.0138 9614.6 2165.5 751.4 .7392 
7.5901 6296.0 346.4 763.1 5 365 
9.0 52 3127.9 4565.1 788.2 - .2005 
0.341C 097.1 5814.2 822.4 .0110 
1.5547 7192.7 17087.8 863.0 .8552 
2.6801 405.1 8381.3 907.9 .7247 
3.7286 1726.1 9691.4 955.7 .6136 
4.7096 9148.6 1015.3 05.2 .5178 
5.6310 66.1 2350.8 055.6 .4342 
6.4993 04273.0 3 96.2 106.1 .3 06 
7.3 02 1964.4 5050.4 156.1 .2953 
8.0985 19735.6 6412.0 205.0 .2369 
8. 83 275 2.8 1780.3 252.4 .1843 
9.5432 3 502.1 9154.6 297.9 .1367 
0.2163 43490.3 0534.2 341.2 .0934 
0.8603 515 4.4 1918.6 382.1 .0539 
1.4776 59661.5 307.4 420.3 .0176 
2. 704 67839.1 4700.2 4 5.7 .9842 
2.6405 76074.8 6096.9 488.2 .9533 
3.1897 84366.5 7497.0 517.7 3.9247 
3.7193 927 2.1 8900.3 5 4.2 3. 982 
4.2308 0 109.8 0306.8 56 .7 .8735 
4.7253 09557.7 1716.1 588.3 .8504 
5.2041 1d054.3 3128.2 605.9 .8288 
5. 679 26598.0 4542.9 620.7 .8085 
6. 179 35187.4 5960.2 632.8 3.7895 
6.5548 439 1.2 7379.8 642.2 3. 717 
6.9793 52498.0 801.8 649.1 .7548 
7.3921 6 216.6 0 26.1 653.5 .7389 
7.7939 6 976.0 1652.5 655.6 3.7239 
8.1853 78775.1 3081.0 655.6 .7097 
8.5669 87612.8 4511.6 653.4 . 963 
8.9390 96488.1 5944.2 649.4 .6835 
9.3022 0~400.3 7378.8 643.5 .6714 
9.6569 1 348.3 815.3 635.9 .6599 
0. 035 2 331.4 0253.7 626.7 .6489 
0.3 24 32348.7 1693.9 616.0 . 385 
0.6739 41399.6 3135.9 603.9 . 285 
0. 984 50483.3 4579.8 590.6 .6 91 
1.3 61 35 599.1 6025.4 576.0 .6100 
1.6274 68746.3 74 2.7 560.3 .6013 
1.9324 7924.3 8921.8 543.6 .5930 
2.2316 87132.6 0372.5 525.9 .5851 
2. 250 96370.5 1824.9 507.4 3. 775 
2.8130 05637.4 3279.0 488.0 3.5702 
3.0956 14932.9 4734.8 467.8 .5633 
3. 732 24256.4 6192.2 46.9 3.5565 
3. 460 3607.4 7651.2 425.4 . 501 
3.9140 42985.4 9 11.8 403.2 .5439 
94.1774 52390.0 0573.9 380.5 .5380 
4.4365 61820.7 !l2037.7 357.2 .5322 
4.6914 71277.2 3503.1 33.4 .5267 
4.94Zl 80758.9 4970.0 309.1 .'>214 
5.1889 90265.5 6438.5 284.4 .5163 
ormation rom 
aseous toms 






- 24130.4 52.0020 
24142.6 0.9889 
24747.5 10.1176 
5 60.2 .5329 
25 94.6 9.1082 
26065.5 7.3551 
26385.8 8.5269 
2 665.9 1.6513 







- 28136.9 5.6 47 
28267.9 4.0449 
28392 .1 2.5859 
28510.3 1.2720 
" 8623.2 0.0827 
28731.5 . 010 
28835.7 .0129 
289 6.3 .1068 
29033.8 .2 27 
29128.6 .5025 
29221.3 .7891 
- 29312.2 .1263 
29401.8 .5091 
2 490.6 .9327 
29578.9 .3933 
29667.2 . 875 
29755.9 .4 21 
29845.4 .9645 
29936.2 .5423 









30989.1 .6 45 




31671.9 . 778 
31824.1 3.9765 
31981.9 .1 76 
32145.2 .3516 
323 4.1 .5289 
32488.6 .6 99 
32668.9 .8649 
32854.7 .0243 
-233046 • .2 .1783 
3243.4 .3 72 
3446.0 .4712 
257
TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES






























































































































































































85128. 1 92 .5322
86759. 7 $2 .8064
o K


































































































































































































































































































































T, Cp, r-Ho, 
o  cal/mole OK ol/mole 
( 
------ 0 
l ( 7. C 154 OS~.S 
(( b.C:;t1 4C.4 
20E.l~ <;.2:;Cti 289.f:. 
3 C .25 C4 3C(:.1 
G(1 lC.2C4C 2<1.4 
5CC Ie.se24 34 .1 
CC 1. E51 409.4 
7 e 2. I (5C 0:4.1 
8CO 2.5'ES 87.0 
S C 2.SClt 100.2 
I  C 3.2C55 10400.C 
l ( 13 .. 4t 13 17SS.  
12 (( 3.6178 3156.9 
3 ( 3.EU5 4534.2 
4CC 4.C< 13 5928.5 
I :CC  It. 1 ~(1l 7 37.7 
It C 4.21SE 8759.8 
7CO 4.3664 ?CIS3.2 
8Cl 4.4814 1 36.1 
I S  C 4.5 {: t8 73(8<;.2 
ce 4.6442 4549.E 
ncc 4.715C 6  7.  
2( ( 4. ?EO 7492.6 
3(C 4.84C9 ;::8<;13.7 
4CO 4. 975 'C4tC.t 
5 C 4.9:09 ?1'i53.1 
6CC 5. ( 14 45C .. 7 
7CO '>.C4<;5 4S53.2 
E C 5.0gSt 6460.6 
,S C ':.14 CC 7972.4 
·30CO 5 .. 1 t 2 <; S4E8.5 
I ( 5. 247 1008.9 
2(( 5.2t53 2533.4 
33(C 5.3C52 C61.<; 
4('C 5., 42 594.4 
5(( 5. ; f. 2 7 7130.e 
tCC 5.42Ce e67C.9 
CC 5.4584 ( 14.9 
8C( l'i.4S57 1762.10 
9CC . 321:1 314.C 
40CO .5698 EtS.2 
41( C .6(66 428.C 
200 .10434 9SC.5 
, C 5.6H2 9 56.7 
C 5. 1 II 126. 5 
CC 5.7~4C 7CC.l 
6 C I . Sll 104277.3 
CC 5.82e3 858 • .3 
ecC 5.H57 43.0 
49 ( 'J.SC33 C31.5 
:: C 5.9412 C623.7 
51  C 5. SIS 3 219.7 
2(( .(176 81<;.5 
3 0 .C:t3 5423.2 
54 (l .0<;: 3 1 C30.8 
5(( It 346 1042.3 
( .1742 EC257.7 
C (,2142 877.2 
'.l8CG t.2:46 E35CC.t 
'; C .2<;54 e 12~.1 
t. CC l{;. 3:= t 5 f 7:9.7 
ABLE II. - o tinued. THERMODYNAMIC ROP RTIES 
(147) 20 (gas); olecular eight, 44.016 
ormation from assigned Sr, -(Ff-Ho), Hr , reference lements 
ol/mole o  col/mole col/mole (b.Hr)r, loglo r 
col/mole 
------- 0 72((.4 20310.C -------
4".9981 21C3.Cj l 890.2 965.5 -46.0823 
S.11EI OU.2 8t4C.8 9Lt6.5 ~5.2013 
2.5561 IBHC.l 945C.C 194 1jC.C -18.1S1S 
:2.0l3t 3417.4 IS5C7.1 94e7.1 -18.C698 
5.411, lEP83.1 04 1.8 9410.1 4.'>285 
:7. 21 7. 545.3 15 1.4 94Gl .. 5 -12.4085 
59. 282 C427.5 22t.l:S.8 9439.2 10.9941 
tl.6'>44 6503.3 3E55.1 9508.3 -9.9810 
C3. 9S 2752.4 '>08LO 9~99.1 .2 81 
4.7984 S158.4 36C.5 97C5.4 .6217 
C6.173S '>5 C7.9 7G66.3 9823.1 8. 418 
7. 49 t 3ES.7 9COC.C 49.2 -1.7468 
8.6251 SlS3.9 0357.3 Cal.8 .4155 
S.728C U12.2 1734.5 0219.6 .1332 
C.7612 3137.2 3128.9 0361.3 -6.8896 
1.7334 <;c?62.4 453E.l 05C6.3 .6770 
2.6512 7482.1 5960.2 G6',).8 .4896 
3.5201 104 <;1.0 1 S3.6 0803.2 .3230 
4.3452 12184.6 801.1 095' •• 3 -6.1739 
5.1305 1<;6'>8.7 C28S.5 l1C6.5 .0396 
5.8 97 272C9.5 1750.1 1259.1 .9177 
6 959 3403.6 321E.2 1413.5 .8067 
7.282C 4 527.7 4693.0 1567.9 .7051 
7.94C3 5C289.C 6174.1 1722.7 5. 116 
E .5732 lSEl14.9 7 61.0 1B17.7 .5253 
<;.  lU C2.9 9153.5 2033.C . 453 
S.7 <;E 3S5C .. 7 C :51.1 2188.5 .3710 
8(. 368 81S'>6.? 2153.1 2344.1 - .3017 
E(.B85C 9 C17.4 3 6C.9 25CO.O .2369 
1.4155 9i!132.6 ~~172.7 2656.C .1761 
.92<;5 063 0.0 ':UEE.9 ~812.3 . l9C 
62.428C 14518.0 82CS.3 29 <;.0 5.0652 
E2.QJ2( /785.1 C;73~.8 3126.0 .0144 
3 824 31C 9.9 1262  3283.5 .9664 
f .8 9 3S461.1 1:27S4.8 3 41.6 - .9209 
4.2852 47867.0 4 31.1 3 (( .2 .8177 
84.71Sl 5c';11.€ 5871.3 3159.6 .8361 
E   421 t4flC.9 t 415.3 391S.S .7975 
5. 4S 7 345.9 8963.0 4081.C .7602 
f .S57S 8 nl.t C514.4 243.2 .1246 
Et.3516 C537.1 C6S.5 40t.5 .6905 
eo.7365 9 91.6 3628.4 571.C .6579 
E7.1l3C CH84.1 519C.9 7,6.8 .6266 
C7. 815 1tc13.S 6757.0 4904.C .596/; 
7.8 24 53EC.? 832/;.9 50 2.7 4.5671 
, . <;61 341~2.2 ISSCC.'> 242.9 .5400 
fE. 27 43C19.2 1477.7 5414.S .5132 
Ee . 827 5HSC.5 C58.1 588.5 - .4874 
fS.2lt4 6C795.5 (j4643.4 764.1 .4 26 
eS.5 3S H<;733.6 6 231.8 941.5 - .4385 
ES. 56 1e7C4.1 7824.1 12C.9 - .4153 
S .lelC .:!H7706.5 942C.l Z&3C2.4 .3 29 
S .4S2J C74C.2 C1S.9 ? 48/;.C - .3711 
(.7S77 C58C4.>1 S2623.6 tt7t.8 .3500 
Sl.C9~2 14(,S9.6 <;4231.2 859.8 .3296 
.393> 4C24.3 842.7 C5C.2 - .3098 
Sl.685C jj 70.2 ',,145E .1 72'.2.9 - .2905 
St. S7lt 42361.1 SSC77.5 74H.1 - .2718 
S .254C 1072.4 ll 7 l.C 76,5.8 - .2536 
<;  ~3 L tCElt.8 H232E.5 835.<; .2359 




b.Hf, loglo  
col/mole 
-263835.5 --------
-2 466C.l 561.2767 
65467.2 271.1312 
-266115.9 82.1342 
2 6126.8 180.9313 
-266663.7 132.4195 
61108.2 lC3.2580 
- 6 479.8 3. 870 
267791.9 69.8613 
- 68054.9 59.4057 
- 68271.0 1.2662 
68465.1 44.7496 
- 68624.6 39.4143 
68760.2 34.9659 
-268815.4 1.2 00 
- 68973.2 7.9709 
69055.9 25.1713 
- 69125.6 2.7210 
9183.9 2C.5585 
- 69232.0 8.6359 
269271.0 16.9153 
- 6<;3C2.0 15.3667 
69325.6 13.9653 
- 69342.7 2.6913 
69353.8 [1.5280 
- 69359.6 10.4616 
- 69360. T .4805 
-26<;357.5 8.5749 
693 0.5 . 7 63 
693 0.4 6.9571 
- 69327.1 6.2329 
69312.8 . 563 
- 6 296.3 . 235 
69218.8 . 03 
69260.7 3.7730 
- 69242.6 . 486 
69225.1 207541 
69208.7 .2872 
6 193.9 1.8455 
691al.2 .4271 
69 71.1 1.0302 
- 69164.1 . 531 
691 0.6 0.2944 
- 69 61.2 - .0412 
- 69166.1 -0.3729 
-269175.8 - .6838 
6 190.7 0. 809 
692 1.1 - .2651 
- 692 7.3 - .5372 
69269.5 -1.7981 
- 69308.1 - .0483 
- 69 53.2 .2885 
- 694 5.0 - .5194 
694 3.6 -2.7414 
695 9.2 - .9551 
- 69601.9 - .1609 
69681.7 - .3594 
- 697 8.6 - .5507 
- 9862.7 - .7355 
- 6 963.9 .9139 
7C072.1 -4.0863 

































































































































TABLE III.- Continued. rfHE_MODYNAMIO PROPERTIES





























































































































































































































































Formation from assigned Formation from

































































































































T, Cp, Hr-Ho , 
oK col/mole OK col/mole 
0 ------ 0 
100 11.0363 956.2 
200 15.1093 2262.6 
298.15 18.4750 3918.1 
300 18.5302 3952.4 
400 21.1646 5942.5 
500 23.2360 8166.7 
600 24.8608 10574.9 
700 26.1267 13126.9 
800 27 .1120 15790.8 
900 27.8826 18542.1 
1000 28.4905 21362.0 
1100 28.9750 24236.1 
1200 29.3652 27153.8 
1300 29.6830 30106.8 
1400 29.9444 33088.5 
1500 30.1616 36094.2 
1600 30.3438 39119.7 
1700 30.4978 42162.0 
1800 30.6290 45218.5 
1900 30.7417 48287.2 
2000 30.8391 51366.3 
2100 30.9239 54454.6 
2200 30.9980 57550.8 
2300 31.0631 60653.9 
2400 31.1207 63763.1 
2500 31.1719 66877.8 
2600 31.2175 69997.3 
2700 31.2583 73121.2 
2800 31.2950 76248.8 
2900 31.3281 79380.0 
3000 31.3581 82514.4 
3100 31.3852 85651.6 
3200 31.4100 88791.3 
3300 31.4326 91933.5 
3400 31.4532 95077.8 
3500 31.4722 98224.1 
3600 31.4897 101372.2 
3700 31.5058 104522.0 
3800 31.5206 107673.3 
·l900 31.5344 110826.0 
40CO 31.5471 13980.1 
4100 31.5590 117135.4 
4200 31.5700 120291.9 
4300 31.5803 123449.4 
4'.00 31.5898 126607.9 
4500 31.5988 129767.4 
4600 31.6072 132927.7 
4700 31.6151 136088.8 
4800 31.6225 139250.7 
4900 31.6294 1 2413.3 
5000 31.6360 145576.5 
5100 31.6421 148740.5 
5200 31.6460 151905.0 
5300 31.6535 155070.0 
5400 31.6087 158235.6 
5500 31.6636 161401.8 
5600 31.6682 164568.4 
5700 31.6727 167735.4 
5800 31.6769 170902.9 
5900 31.6808 174070.8 
nOOO 31.6846 177239.0 
T LE I . - C ntinued. THER ODYNAMIC P PERTIES 
(1 ) N 04 ( s); olecular w ight, 9 .016 
F r tion fr  as i  
Sr, -(Ff-Ho l , Hr , refer ce el ts 
cal/mole OK col/mole cal/ ole (b.Hflf, loglo Kf 
col/ ole 
------- 0 - 569.3 4 52.5 -------
57.1248 4 56.3 - 3.1 3 27.9 - . 614 
66.0163 1 40.6 6 3.3 2 47.1 - .1718 
72.7063 1 59.2 2 4 .8 4 .8 - .2552 
72.8207 17893.8 2 83.1 4.2 - 7.2446 
7 .5278 2 468.6 4 73.2 2 16.7 - .8316 
83.4823 33574.5 6 97.4 2 76.0 - .5877 
.8684 4 146.2 0 .5 60.7 - 6.4162 
91.7999 5 133.0 1 57.6 2 29.5 - 6.2819 
.3556 6 493.7 1 21.5 3 5.0 - 6.1694 
98.5953 193.6 1 972.8 18.9 - 6.0715 
101.5657 8 203.8 1 792.6 09.1 - 5.9839 
104.3047 9 499.1 66.8 4 17 .3 - 5.9043 
106.8432 101058.0 584.5 4 37.7 - 5.8312 
09.2066 1 1861.9 537.5 6.1 - 5.7633 
111.4163 1 2894.2 519.2 5 9.2 - 5.6 99 
113.489> 34140.6 4524.9 934.6 - 5.6405 
115.4424 4 588.2 7 50.4 370.1 - 5.5845 
7.2867 57225.5 592.7 804.1 - 5.5316 
119.0338 69042.3 3649.2 235.1 5.4815 
120.6929 181029.3 717.9 62.0 5.4339 
122.2723 93178.2 9 97.0 083.7 1 .3887 
123.7790 205481.3 2 85.3 4 9.4 5.3455 
125.2193 7931.8 5981.4 908.5 1 .3044 
126.5987 05 3.2 (;84.6 310.4 - 5.2650 
12.7.9220 43249.7 2193.8 704.7 5.2274 
29.1935 56105.8 5308.5 091.1 5. 914 
30.4170 690 6.8 8428.0 0469.5 5.1568 
131.5959 821 7.8 1551.8 0839.6 - 5.1236 
132.7334 95404.5 4679.5 1201.5 5.0918 
3.8321 08733.1 7810.7 1 55.1 5.0612 
134.8947 2169.8 0945.1 1900.5 - 5.0317 
35.9234 35710.9 4082.2 237.8 -15.0034 
136.9202 49353.4 7 22.0 2567.2 -14.9760 
37.8871 63094.0 0364.2 2 88.9 -14. 497 
138.8258 76929.9 3508.5 3 02.9 -14.9243 
39. 378 90858.3 54.8 3509.6 4.8998 
140.6247 04876.6 9802.9 3809.1 -14.8761 
41.4871 41 982.4 02952.6 4 01.7 -14.8532 
142.3281 4 173.4 061 4.0 4387.6 -14.8310 
143.147C 47447.3 09256.7 4667.0 -14.8096 
143.9456 461802.1 12410.8 4940.2 -14.7889 
144.7247 476235.8 15566.1 5207.3 -14.7688 
145.4853 490746.4 18722.6 54 8.6 -14.7493 
146.2283 505332.2 121880.1 5724.3 -14.7305 
146.9544 51 991.5 125038.6 5974.6 -14.7121 
147.6644 534722.6 12 198.0 6219.6 -14.6944 
148.3590 549523.9 1 1358.3 1 459.6 -14.6771 
149.0389 564393.9 134519.5 694.7 - 4.6604 
149.7046 579331.2 137681.3 6925.0 -14.6441 
150.3567 594334.4 140844.0 17150.8 -14.6283 
150.9957 609402.1 1 4007.2 1 372.1 -14.6129 
151.6223 624533.1 14 171.1 17569.0 -14.5979 
152.2367 639726.1 150335.6 17801.7 -14.5833 
152.8396 654980.0 153500.7 18 10.3 -14.5691 
153. 314 670293.7 15 666.3 18214.8 -14.5553 
154.0123 68 665.9 159832.4 18415.4 -14.5418· 
154.5829 7 1095.8 162999.0 186 2.1 -14.5287 
1 5.1434 716562.2 16 166.1 188 5.0 -14.5159 
155.6943 73 124.2 169333.6 18994.2 4.5034 
156.2356 741720.7 112501.4 19179.6 -1 .4912 
15 .7683 763371.0 175669.7 19361.5 -1 .4793 
For ation fro  





- 85 9.9 9 2.6934 
-4 0516.7 4 0.7290 
-461927.0 304.8435 




- 4904.4 1 9.9068 
- 5 42.7 91.7573 
-465489.2 77.6321 
- 5663.9 6 .3269 
-465781.9 57.0742 
- 6 854.6 4 .3621 
-465890.5 42.8357 
-465896.6 37.2414 
- 65877.8 32.3930 
- 65 38.5 8.1510 
-465781.9 24.4084 
-465710.6 21.0821 









-4 4558.4 0.9078 
-464425.2 -0.3423 
- 64292.5 -1.5088 































TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES





























































































































OA change in phase




























































































































































































































































































































































































TABLE II. - o tinued. THERMODYNAMIC ROP RTIES 
(149) NS (gas)} olecular eight, 46.074 
ormation from 
2:39 
assigned Formation from 
T, Cp, Hr-Ho, Sr, -(Ff- al , r , reference elements seous atoms 




c ------ C ------- C (1 93.1 3482.9 ------- -li5 G.n 
I C 7.7204 19.t 4.t 22 147.6 6~112.7 36s]. C -13 .2148 -li0276.3 
C .f.S67 497. S C.u191 cl 05.9 2891.0 3728.9 6 .6495 -115532.2 
2'-)8. 1 ~ 7.5 SS9 246.1 '53.Ct42 3 75.0 UOS.2 3639.2 - 1.1369 - 15826.2 
3CC 7.6CC9 26C.2 3. 112 3L73.2 63653.2 3 l6.E - 1.4494 -li5d31.8 
a '-Ie c .7433 026.2 5. 13S I>C99.4 6 419.3 2955.E -29.B834 -116123.6 
O 7.9527 381C.S 7.C641 4721.1 52C4.C 2451.3 - 3.U284 16385.1 
teC 1'.1472 4616.2 8.5311 C5U.8 6CC9.2 20't3.~ -lfl.'tS35 -116615.2 
C .3C7I 439.2 S.8COI 642C.9 Lee 2.3 17C2.7 -15.2139 - 16819.2 
O .434C 276.5 0.n7~ 2457.9 76 9.6 1398. I -12.8116 -117002.4 
GG .5342 125.1 1.9113 86cr.5 6~ 18.2 1097.7 -11.'-'124 -li7169.5 
Icce . tl4C 982.7 2.8208 4 38.1 937,.7 C798.7 -9.5323 - 1"1324.0 
li G .6783 847.4 3.6449 162.C 7C24C.5 05~C.C ~8. j273 - 17468.4 
2ec .7309 717.9 O .4C24 1564.9 7  II l.C 02GC.9 -7.3281 117604.9 
l3 C . 746 0593.3 5.IC3C 4C4C.6 7l986.4 9"1.3 -6.4868 -117734.9 
4 C . E 114 1472.6 105.75410 C583.9 2665.7 '596CC. 9 -5.7692 - I7B59.8 
15CO .8429 235'5.4 U . 637 7190.1 3748.5 9299.8 - .150':> -117980.5 
H C 8.87C1 3241.1 10.9352 3855.3 7"634. I 589"E.C -4.6119 18( 7.9 
IHC .8,4C 4129.3 7.4 37 1 0570.0 522.4 sa6')5.6 .1 91 -118212.7 
8ce .9 51 5019.8 c7.sen lOF349.1 16412.8 8392.6 - .7  -li 32':>.6 
9 C .9,41 5912.2 cE.4652 14 1.7 73C5.3 5ECE9.2 - .3488 - 18437.1 
?e C .9:13 68C6.5 cE.923<; 210 1.4 8199.6 785.4 3.eI55 -liB547.8 
Zlce .9UO 7C2.4 t'.J611 27955.8 lGCS 5.5 74~1.2 - .71,:>6 18657.9 
Z2ce .9el4 85S9.9 ,.7785 34912.9 9992.9 7176.8 . 445 -118767.9 
3lC .9948 9498.7 0. 781 4 Sl0.9 8C891.8 56872.2 - .1982 - 18878.2 
C S.CC73 03S8.8 (.5612 48948.0 1791.9 '5 567.5 .9736 1 989.0 
CO .0 91 ? 3CO.I C. 291 56C22.6 £2693.2 56262.7 .7681 -119100.6 
z.6er '1.C=C2 2C2.6 1.2831 63133 .. 3 i.USgS.7 -119213.3 
27CO .C4C8 31C6.2 1.6241 17(278.8 t 499.2 - 19327.2 
2,8CC .C5C9 4010.8 l.953C 74':>7.7 B54C3.8 19442.6 
9(C .0tC6 (.116.3 2.270E 4669.0 E:63CS.4 -119559.6 
3 C <'.CtSS 5822.9 2.5781 91911.6 7215.9 19678.5 
1CO . 790 67 0.3 2.8 57 91~4.3 8123.4 - 1 799.4 
2 C .CEn 7638.7 3.1641 C6486.4 eSl31.7 li 922.5 
3 C .C<;t2 8547.S 3. 43S ':816.9 940.9 20047.9 
4(( 9.IC45 9457.9 .715~ 174.9 'OE51.0 - 20175.9 
( . 125 0368.7 3.S79l 2E SS.7 <;1761.8 2 306.5 
6 C .12C5 12EO.4 4.2364 5970.6 2613.5 20440.0 
C .12 e 3 2192.8 4.4864 34G6.7 :3 85.9 20576.4 
3ECC .1:; 59 3IC6.0 4.7299 C8 7.6 <;4499.1 -1 0716.0 
39C( .1435 4 20.C 4.9673 83 2.5 ,4 3. I 20858.9 
C 9.1509 4934.7 5.1 89 65860.9 6327.8 21005.1 
l C .1583 5850.2 5."25C 392.1 243.3 21155.0 
2CC .lt56 67t6.4 5.645, C945.7 <;81 9.5 -121308.4 
3C( . 729 US3.3 5.805 8521.1 9C76,4 - 21465.7 
Co. .1802 6 I.C 6.0725 6117.8 9 994.0 - 21 26.9 
5(( . IE 74 51<).3 6.278S C 735.4 (0912.4 - 21792.1 
C 9.1947 438 •. 5 .4809 1373.5 (1831.5 -121961.4 
7 0 . C20 1358.3 .6 87 19C31.5 1(,2 51.4 - 2134.8 
acC . C93 278.9 6.872: 267C9.1 3671.9 -1 312.5 
l <;.2167 ~l2CG.2 .C624 34405.8 1( 593.2 - 2 94.6 
eee . 241 122.2 1.2487 42 21.4 le 515.3 - 26BI.O 
 C . 311 045.C .431!; 498 5.5 lC6438.1 - 2871.7 
2(C . 393 96P.5 1.610E /1007.6 u73 1.6 - 23066.9 
3(( 2~70 6892.8 7.7869 65377.5 1 828 .<; -123266.6 
0 ( q 2~~9 ~7817.9 1  . 59~ 3164.9 I <;211.0 - 234 0.7 
(C .2ez9 7~3.e .1291 ( 69.4 0136.9 23619.2 
CG .2711 9670.5 E.2S67 879C.7 III 63.6 23892.2 
ce . 7<;5 'je5S8.1 .4601: t.l:28.6 1991.1 - 41Cg.5 
 Ece .7 [E I 526.4 8.6223 C44U2.8 2Sl9.S - 4331.2 
geL 9.2S63 455.7  g. 7811 2 53.C 3 48.7 24557.1 
( LU S. 3 C SA 5 3E5.R .S375 2C238.') 4778.9 -1241il7.3 
a  change in phase af an assigned reference element has occurred between this te perature and the preceding temperature, lting int f 
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TABLE III. - Continued. THF/_MODYNAMIC PROPERTIES
































































aA/change _hase of onin


















































































































































































































































































































































































































assigned reference element has occurred between this temperature and the preceding temperature Melting point of
240 
T LE I I. - C ntinued. T ER ODYNAMIC P PERTIES 
(1 0) N  ( as); olecular weight, 2 .991 
Formation from assigned F rmation f m 
T, Cp, HO -H.0 T 0' S'j-, -(Fr-Hol, Hr , r ference e ments gaseous atoms 
o  col/mole o  col/mole c l/mole O  c l/mole col/male (boHrlr, loglO Kf bo r, 
col/mole c l/mole 
0 0 "- - - 0 . 4 1":i.6 2~i,49. ci -------- --0 ------ -------
100 4.9681 4')6.8 .2"61 2 31.9 2 612.4 2,U33.7 - .8518 0 
200 4.SJotsl 993.6 34.730J :; 52.4 < 10').2 2 743.8 - 2.6540 0 
298.1, 4.'J6.:i1 1 bl.l 3 .7140 65.U 5 6.9 ~96.9 - 3.4151 0 
300 4.96!H 149U.4 ;6.7447 ') 3.0 >6 6.0 ~5'J3.5 -13.2994 0 
a 40U 4.9601 19"7.J >8.1740 13282.3 2 102.9 688.3 - . 866 0 
500 4.9601 L404.1 J'}. U26 1 157.2 ;'6'>~'. 7 42.9 - .0016 0 
600 4.9bel 2980.9 u.ltl8~ 21132.1 2 096.5 219.4 .2288 0 
700 4.9681 3477.1 ;).954< 2'>190.3 2 593.3 013.8 .9737  
800 4.96"1 3974.~ 41.6176 319.6 2 090.1 818.0 . 403 0 900 4.9601 44"1l.3 ~. 02d 511.2 8586.9 625.8 1.3200 0 
1000 4. ')bol 4968.1 42.7262 758.1 9083.7 431.9 .7487  
1100 4.96d2 ~465.0 L,199t1 2054.8 9580.6 232.0 .2850 0 
1200 4.9662 5 61.8 .632u 0396.7 077.4 022.5 .0980 0 
1300 4.968Z o4':)fj.b .0291 ~ 780.0 ~74.2 2804. ~ .4191 0 
1400 4.9682 69:'5.4 44.3979 ~201.6 1011.0 2580.3 .6926 0 
1500 4.9683 74S2.2 .1401 96~8.8 1561.8 23~ .1 .9244 0 
1600 4.968~ 19-.9.1 4> .0613 4149.0 2064.7 2116.0 .1274 0 
1700 4.~6C19 8445.9 j.3625 8670.4 561.5 1 78.8 .3053 0 
1800 4.96% ;942.9 ~. 466 3221.0 0 8.S 1637.8 . 611 0 
1900 4.9707 '/439. " 45.91~3 799.2 3 ~?5 1394.8 .5986 0 
2000 4.9726 9937.0 6.1703 2403.6 0>2.6 149.9 .7189 0 
ZlOO 4.9154 104,4.4 46.4130 7032.8 4550.0 0904.3 .8289 0 
2200 4.9793 10952. I 6.644, 1685.8 5047.7 0657.0 .9286 0 
2300 4.9848 11430.3 46.866u 0361.4 45.9 0408.2 .0156 0 
2400 4.9919 11929.2 7.0783 101058.7 6044.8 0160.1 ·0976  
2500 ~.0012 124<8.8 7.2822 05776.8 6544.4 910.7 .1696  
2600 5.012<1 12 29., 7.4786 0514.9 104:; .1 0 
2700 5.0210 13431.4 7. 680 5 72.3 7547.0 0 
2800 ~.O442 3935.0 7.851,2 20048.3 8 ~0.6  
2900 5.064~ 14440.4 8.028'> 2 842.3 18 56.0 0 
3000 5.0883 14948.0 4B.Z00b 29653.8 9063.6 0 
3100 :'. 11'> 1 1.J4~8.1 ".3679 34482.3 95 3.7 0 
3200 5.1471 l'd71.3 <t8.530fJ 393 7.2 086.9  
3300 ~. 1811 Ib4b7.~ 8.6896 4188.3 0603.1  
3400 5.?213 17007.6 'tHe H"t4'7 49065.0 1123.2  
3500 5.26';4 7531.9 8.9'/69 1 3957.1 l647.'  
3600 5.3143 18060. 'J 49.1459 58864.3 2176.5 0 
3700 5.3683 lti594.9 9. 'l2< 63186.2 2Ho.5  
3800 5.4277 19134."1 9.436l 68 22.7 32,0.3  
3900 ~.4927 ,,680.7 9.5780 73673.4 43196.3 0 
4000 5.5631 20233.4 49. 17) 78638.2 4349.0  
4100 '>.6411 0793.6 9.8,62 83616.9 4 09.2  
4200 :'>.72 >2 21361.3 9.9930 8609.3 4~476.9  
4300 5.8136 21938. I ,,0.1287 93615.4 46053.7  
4400 5.dH23 2514.0 ~O.L6LO 98634.2 4 61 ~. 6 0 
4500 5.9733 23104.0 ,,0.3936 203666.8 472 0.2  
4600 6.0758 23707.0 ,0.5260 208712.8 47822.6  
4700 6.ld47 24319.'1 ,0.6~n 213712.0 8435.5 0 
4800 6.3000 24944.1 ,,0.789; 218844., 49059.7  
4900 6.4218 ZS'>BO.2 0.9204 23929.8 4 69".8  
~CCO 6.5461 26226.B 1.0~10 29028.2 503 2.4  
'>100 6.680;' 26888. I ,1.1820 234139.9 51003.7 0 
~200 6.8206 27503.1 ,>1.3130 23Y264.6 5167d.7 0 
5300 6.9672 28252.4 ~1.4443 2 4402.5 ~236tl.O 0 
5400 7.1200 28956.7 "1.516u 249553.5 ~J072.3 0 
~500 7.2781 29 76.6 ,>1.7081 254717.7 53792.2 0 
,,600 1. 't43l 30412.1 ,1. &40 1 259895.2 ~4528.3 0 
~ 700 7.61<'u 31165.4 51.9B} 26~O8'>.9 ~~2l1l.0 0 
;,800 7.7tl77 jl"'j~.4 ,2.IOIH 270290.0 560~1.O 0 
,900 1.9672 3n<3.1 ~ .24lj 275507.5 56 3H.7 0 6000 8.0971 j34'J 1.2 .it. 3 {09 ZH0734.1 ~7606.8 0 
aA/change in phase of an assigned r fer nce l ment has occurred between this temperature and the pr ceding temperature, Melting point af 

































































TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES






















































































































































































































































































OH_ refers to crystal state.
bMelting point.
T, Cp, 
 ol/mole oK 
0 -----






4 0 .52 





1 ee .93 
1 0 .01 
2 0 . 1 
3 0 .18 
4 0 .24 
5 0 1.29 
6 0 . 3 




100 . 4 
2 0 .46 
3 0 .47 
4 0 .48 
5 0 .49 

































ABLE II. o tinued. HERMODYNAMIC ROP RTIES 
51) a (crystal, liquid); olecular eight, 2.991 
ormation from signed Sr, -(Ff-HO"o Hr , r ference lements 
ol/mole oK ol/mole ol/mole (b.Hrlr, 10910 Kr 
ol/mole 
0 C 1~34.3 0 -------
.639 50.9 21.3 0 0 
.672 034.7 34.6 0 0 
2.247 11.1  0  
.289 13 .9 2.5   
3.907 070.4 54.5 0 0 
5.583 070.4 176.3   
6. 02 531.9 414.6 0 0 
7.859 ~238.4 156.8 0  
9. 113 1092.4 871.1 0 0 
0.256 065.4 519.5 0 0 
1. 81 138.4 272.1 0  
1.992 3297.4 961.1   
2.720 533.9 651.8 0 0 
3.384 11839.5 348.6   
3.998 0208.4 054.9 0 0 
4.570 2637.0 769.7   
5.100 '>115.0 490.7   
5.610 7664.0 216.7 0  
6.080 0245.0 948.7 0 0 
6.520 7867.0 0682.7 0  
6.940 ,537.0 1420.7   
7.3 0 8251.0 2160.7 0 0 
7.730 1023.0 2902.7   
8. 90 3809.0 3645.7 0 0 
8.430 621.0 4390.1   
8.770 9499.0 5137.7   
9. 80 S? 73.0 5884.7   




b.Hr  loglo K 
ol/mole 
5649.9 --------
- 5833.7 0.8518 
5743.8 2.6540 
-25596.9 3.4 51 
- 593.5 3.2994 
9 26.1 9.6931 
4 76.9 .6931 
4588.3 . 866 
- 442.9 .0016 
4219.4 . 288 
-24013.8 .9737 
3 18.0 .0403 
3625.8 .3200 
- 3431.9 0.7487 
3 32.0 .2850 
- 3022.5 - .0980 
2804.5 .4 91 
-2258J.3 - .6926 
- 2351.1 .9244 
- 2116.0 -1.1274 
21 78.8 . J53 
21637.8 -1.4611 
-21394.8 - .5986 
149.9 .7189 
- 0904.3 - .8289 
20557.0 .9286 
0408.2 - .0156 
0160.1 .0976 
910.7 .1 96 
24=2
TABLE III. - Continued. THERMODYNAMIC PROPERTIES
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OA change in phase of an assi_lned reference element has occurred between this temperature. Melting point of
Na, 370.98 ° K.
242 
BLE II. - ontinued. ERMODYNAMIC OPERTIES 
52) a  as); olecular eight, 5.982 
r otion om  ign ed r otion om 
, Cp, Hr-Ho, Sr, -(Ff-HOl , HO T, r ference l ents ous  l/mole  ol/mole col/mole o  l/mole c l/mole (t"Hfl(, 10910 ( f"Hr, 
l/mole /mole 
0 ------ G -------  1391.2 459.8 ------- 6840.0 
leo R.3C32 48.6 .4851 799.9 2139.8 582.4 8.1006 17 85.0 
2eo .8187 1.3 51.4447 677.7 3 02.5 4271.7 0.4333 7216.0 
298.15 8.9~62 4P5.1 '>4.9974 912.4 3876.3 876.3 8.1 46 - 7317.4 
300 8.9680 25(1.7 55.052<; 4014.2 3892.9 3867.9 8.0116 7319.2 
a 4CO .0480 402.7 57.644~ 9655.1 4793.9 1964.7 11.9478 7411.8 
500 9.lC67 310.6 .6701 524.5 5701.8 1388.2 .4846 1 497.6 
600 .1568 23.8 1.335C 1577.2 615.0 0860.8 .2165 578.0 
7CO 9.2C28 41.8 .750C 783.2 7533.0 0374.0 4.6229 7653.6 
8CO .2466 064.3 63.9817 4121.1 8455.5 911.3 . 462 724.7 
9CC .2891 91.1 5.0733 0574.9 9382.3 9460.1 .5447 - 791.6 
1000 9.3308 8922.1 66.0541 7132.0 0313.3 9 09.7 .8348 7854.2 
llCO .3720 857.2 6.9 54 63782.7 41248.4 8551.2 .2628 7912.7 
1200 9.4128 07S6.5 7.7 26 0518.7 2187.7 8077.9 .7937 7967.1 
l 0 .4534 1739.8 8.51H 7 33.2 3 31.0 7591.6 .4036 8017.4 
1400 .4S38 2687.1 9.2197 4 20.4 4078.3 7096.9 .0133 8063.7 
1500 9.5340 3638.5 9.8161 115.6 5029.7 6596.3 .2022 8105.9 
1600 .5742 4593.9 0.4921 8194.3 5985.1 6087.7 . 432 8144.2 
1700 .6142 15553.4 71.0743 05 72.9 6944.6 579.2 .6529 8178.5 
1800 .6542 6516.8 .625C 12408.1 7908.0 5066.6 .8346 8208.9 
1900 9.6S42 7484.2 2.148C 19597.0 875.4 4 54.0 . 932 8235.5 
2CCO .7341 8455.6 2. 463 26836.9 9846.8 4041.4 .1289 8258.4 
2lCO 9.7140 9431.0 .1 2 34125.5 0822.2 3530.8 .2538 18277.8 
2 0 .8138 0410.4 73.5778 41460.7 1801.6 3020.2 .3 68 18293.9 
2300 9.8537 1 93.8 4.014S 4 8 0.4 2185.0 2509.6 .4616 8306.9 
24CC .8S35 22381.1 74.4351 56263.1 3772.3 2002.9 . 532 8317.2 
5 0 .9 33 372.5 1 .8398 63726.9 4763.7 1496.3 .6306 8325.1 
6 0 .9731 4367.8 5.2301 71230.6 5759.0 8331.1 
700 0.0128 5367.1 1 .6013 78772.5 6758.3 8335.8 
28CO 10.0526 6310.4 15.9721 86351.6 761.6 8339.6 
9 0 l .OS23 7317.6 6.3256 939 6.6 8768.8 18343.1 
0CO 0.1321 8388.  6. 84 01 16.4 9780.0 8347.1 
1CO 0. 718 9 C4.0 7.0013 0 2 9.9 0795.2 8352.3 
3200 0.2116 04 3.2 17.3248 17016.3 1814.4 8359.3 
3 0 0.2513 1 46.3 17.6397 24764.6 2837.5 8368.7 
34CO 0.2S10 2413.5 7.9463 32544.0 3864.7 1 381.8 
3500 10.3308 33504.5 8.2452 40353.6 64895.7 1 399.3 
3600 0.3705 4539.6 8.5 68 48192.8 5930.8 8422.1 
3700 0.4102 578.6 8.8215 56 60.7 66 69.8 8451.2 
8CO 0.4499 621.6 9.0996 63956.8 8C12.8 84 7.8 
3900 10.4896 76 8.6 9.3716 71880.4 9059.8 8532.7 
4000 0.5293 8719.6 9.6376 79831.0 0110.8 8587.3 
4100 0.5690 9774.5 9. 981 87 Cl.8 1 165.7 8652.8 
2 C 0.6C87 0833.4 0.1533 95810.4 224.6 18729.2 
4300 0.6 P4 1 96.2 0. 034 0 838.3 3287.4 819.9 
't4CC 0.6881 2963.1 C. 486 18 0.9 4354.3 89 5.0 
5CO 0. 278 4033.9 C.8893 19967.8 5425.1 9015.3 
4600 0. 675 451C8.6 81.1255 28068.6 6499.8 9145.3 
7CO 0.8C72 6187.4 1.3 75 36192.8 7578.6 1 292.5 
48CO 0.8469 7270.1 1. 54 340.0 8661.3 19458.2 
9CO 0.8866 8356.7 1. 95 52509.8 9747.9 1 643.6 
'>000 10.9263 9447.4 2.0298 6 701.8 0 38.6 9846.3 
1CC 0.9660 0542.0 2.2466 68915.6 1933.2 014.2 
5200 11.0C57 1640.6 2.4599 7 51.0 3031.8 0325.6 
300 1.0 54 '>2743.1 2.6 S 85407.5 4134.3 0601.7 
4CO 1.0P51 3849.7 2. 768 936 4.8 5240.9 2 903.8 
55CO 11.1248 4960.2 3. 805 01982.7 6351.4 1233.1 
6CC 1.1645 6074.6 3.2813 1 300.8 7465.8 1590.7 
7ce 1.2C41 7193.1 3.4793 18638.9 8584.3 1977.8 
8CC 1.2438 8315.4 3.6745 26996.6 9706.6 2395.4 
59CC 11.2"35 59441.8 83.867e 35 3.7 0833.0 28 4.4 
60CO 1. 32 0572.2 4.057C 43769.9 1963.4 2 250.3 
a  change i  hase f n signed ef rence lement as curred etween this mpe ature nd the receding tempe ature. elting oint f 


































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES









































































8.8598 4061 • 7





9. 1027 9465. I
9. 1266 103/'6.6
9. 1491 I 1290.4











































9 . 9638 53373.7


































































































































































































































































































































































OA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
No, 370.98 ° K.
BLE I I. - ontinued. ERMODYNAMIC OPERTIES 
53) aCl ( as); olecular eight, . 48 
F r ation fr   i ned 
3 
r ation  
T, Cp, r- o , ST' -(Ff-Ha
'
, Hr , r rence l ents s ous at s 
O  l/mole O  c l/mole l/mole O  l/mole l/mole (!:::.HTlf, lo  f !:::.Hr, 
l/mole c ole 
0 ------ 0 ------- 0 - ')798.1 - 3167.0 ------- - 736').3 
lUO 7.2627 701.3 .223ti ~ 21.0 ')096.7 43126.7 .1844 7657.6 
U H. 6 ( 7').7 . 554 ti8 5.~ 4322.3 .B01.8 0.v882 879.1 
2YB.15 . ,)4( 98.1 ')4.8953 4069.0 3500.0 3') 0.0 ').3821 804(.5 
300 B.5S97 2313.'" .9482 4170.6 3 84.2 35U4.2 .1854 8 50.5 
°400 tS.7528 3180.6 .4402 '1795.5 - 2617.5 4454.3 7.2107 8210.9 
5UO 8.85gB 4061.7 .405H '>641.3 1736.4 742.3 2.3184 - 1!.'167.6 
600 .9 84 951.  .0276 65.3 - 0846.ti 45007.4 9.0699 -98519.2 
700 R.9776 ')846.7 .407tl 838.8 951.4 5253.7 .(219 - 8 64.2 
800 .0164 116.5 .6092 4140.'1 9051.6 45489.2 4.9514 - B8 2.0 
900 '1.0488 649.8 .6731 0556.0 8148.3 45720.1 3.5674 8932.5 
1000 9.0771 8556.1 .6280 7071.9 7 42.0 4 9') 1.7 . 545 9056.3 
1100 "'.1 27 65.1 6. 944 36 8.7 36332.9 46188.3 1.5393 9173.7 
1200 '1.1266 103(6.6 67.2874 0368.3 5421.') 6433.4 0.7727 9285.5 
1300 .1 1 1 90.4 8.0189 134. I 34')07.7 46665.8 0.1206 391.9 
1400 9. I 707 12206.4 8.6977 S9/0.4 3591.7 6943.4 . 594 493.6 
1500 .1 6 13124.5 9.3311 0872.2 - 2673.6 7204.8 .0676 590.9 
1600 9.2120 14044.7 9.9250 783').3 1753.4 4 471.0 .6371 9684.1 
1700 .2319 4966.9 .4840 04856.0 30~31.2 1738.2 .2 57 9773.5 
1800 9.2515 15891.0 1.0123 1931.0 29907.0 8008.2 .9142 9859.5 
1900 v.270'! 16817.2 71.5130 19057.5 2 980.9 8279.0 . 066 942.3 
2000 . 901 745.2 1. 890 1>232.8 2B052.8 8550.7 .3261 1 0 22.0 
2100 .3091 !l675.2 2.4427 3454.6 -27122.9 8 2.2 .0 7 3~ 1 0 99.0 
2200 9.3279 IY607.0 2.8762 40720.7 26191.0 Y094.5 .8432 100173.5 
2300 .3467 20540.8 73.2913 48029.2 L 257.3 9367.7 .6289 100245.7 
4 0  •. ~653 14(6.4 3.6~95 5378.4 24321.7 496 ~9. 7 . 346 100315.9 
2500 v.3 18 2413.8 4.0722 627 6.6 384.2 49912.6 . 524 0384.3 
2600 .4023 3~ i. I .4406 170192.4 2 44.9 100451.3 
2700 .4208 4294.3 (4.7958 7654.3 £1 03.8 100517.1 
800 .43'11 52 7.3 5.1387 8 151.1 0560.8 0582.2 
2.900 .45 (') 611:!2.1 5.4703 92681.6 19616.0 0646.9 
3000 .4(58 27128.8 5.7912 0244.8 18669.3 0711.4 
3100 .4940 8077.3 6.1022 07839.5 17720.8 100776.4 
32 0 .5123 9027.6 6.4039 15464.9 16770.5 -1 0842.0 
3 0 .5305 9.7 . 969 23120.0 1')818.4 908.7 
i400 .5486 0933.7 6.9817 3 804.0 14864.4 100977.1 
3500 .5668 1889.4 7.258( 38516.1 13908.6 1 1047.6 
3600 9.5849 ~2847.0 77.5285 462 5.5 12951.0 01120.6 
700 .6031 3806.4 .7914 54021.6 1991.6 101196.8 
3800 .6 12 .~4 (.6 8.0477 6 813.6 1030.4 01276.5 
3900. .6393 ~5f30.7 8.2978 69630.9 10067.4 101360.5 
00 .6574 695.5 8.5421 4 (2.9 9102.6 01449.3 
4100 .6754 37662. I 8.7808 85339.1 8135.9 101543.S 
200 .6935 38630.6 9.0142 93228.9 fl67.5 101643.1 
4300 .7116 39600.8 9.2425 01141.8 6197.2 01750.0 
4400 .7296 0572.9 9.4659 09077.3 -52 5.2 101854.0 
4500 . 477 1546.8 9.6648 17034.8 4251.3 101970.7 
600 .7657 2522.4 9.8992 250 4.1 3275.6 1 2097.4 
4700 . d37 34 9.9 0.1095 3014.5 298.2 02232.7 
800 '1.8017 114479.2 0.3156 41035.8 -1318.9 02377.2 
900 .8198 5460.2 0.5179 49077 .5 37.8 102531.7 
5000 .8378 6443.1 BO.7I65 571 9.3 45.1 102695.0 
5100 .8S58 7427.8 0.911" 65220.( 629.( 102870.9 
5200 .8ne 8 14.3 1.1030 73321.5 616.2 1 3058.7 
'dOO .8918 '1402.5 1.2913 81441.2 ..i604.5 03258.9 
5400 9.9098 50392.6 1.4763 89579.6 4594.6 103472.2 
500 .9278 1384.5 tl 1.6583 97736.4 586.4 103699.3 
S600 9.9458 52378.2 1.8374 05911.2 580.1 -103940.5 
5700 . 638 '>3 3.7 82.0136 14103.8 575.6 -104196.7 
5800 .9B17 4370.9 2.1870 2313.8 ~5 72.9 -104468.2 
5900 . 997 5370.0 2.3576 30541.1 571. \I -10470;').6 
00 .0177 6370.9 ~2.5260 .i  785 •. i IlJ572.8 -1 5021.5 
aA change in phase of an signed ref rence element as curred between this temperature nd the receding tempe ature. elting aint af 

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES
































































aA change in )hose of an























































































































































































































































































































































































































































assilned reference element has occurred between this temperature and the preceding temperature. Melting point of
244 
ABLE I. ontinued. ERMODYNAMIC OPERTIES 
54) aCl)2 as); olecular eight, 16.896 
ormation  signed r ation  
T, Cp, Hr-Ho , ST' - F-l-H01, Hr , ference lements ous toms OK ol/mole O  col/mole l/mole OK ol/mole l/mole /::,Hflf, glo Kf /::,HT, 
ol/mole l/mole 
 -------  ------- 0 141100.0 135il37.9 -------- 4234.5 
1 0 u. 7 ~4'> 8.0 9.0901 nl.5 140112.0 136171.9 98.1717 4 2.B.8 
0 7.71'/7 605.7 0.149'1 1 24.3 138494.3 136453.2 49.2437 45607.8 
98.15 1 .8309 408.8 7 .47.oe 868';>.1 136691.2 136691.2 0.1239 45786.1 
0 8.8429 43.7 7.587S IBe32.5 13 656.3 13 696.3 '1.5060 245789.0 
 4 0 9.2778 352.6 .1. 760 6877 .il iS4747.4 138420.9 4.5219 - 459 4.3 
0 9.4B71 B 9?0 !l7.40z-l 35409.4 328 8.0 138BI9.9 9.3761 46 70.4 
0 9.6031 0247.0 0.9668 4 33.1 30853.0 139174.3 9.2511 46197.8 
0 9.6738 211. I 3. 944 3584.9 2eB8B.9 139493.5 2.0015 46314.5 
0 9.7200 4 81.0 6.6247 311e.B 126919.0 139794.2 6.5521 46419.8 
0 9.7518 61'>4.7 8. 493 2899.7 124945.3 140 89.0 2.3049 246513.8 
1 0 9.7746 8131.0  I. 0316 2900.5 -122969.0 1403B8.4 .89n -246597.6 
1100 9. 915 0109.4 02.9171 3099.5 12 990.6 140701.4 6.1075 246672.2 
2 0 9.8044 2089.2 04.6398 10347B.6 19010.8 -141034.6 3.7756 -24673B.8 
3 0 9.8145 4 70.2 06.2254 14022.9 17029.8 1413B6.1 1. 976 246798.3 
4 0 9.8225 6052.0 07.6941 24719.7 15 48.0 14 751.3 0.0996 246 51.8 
5 0 9. 289 8034.6 09. 620 3 558.3 - 13065.4 4 127.8 8.6185 - 46900.0 
6 0 9.B342 017.8 10.3419 465 9.2 1082.2 -142 17.5 7.3237 46943.6 
7 0 9. 386 2001.4 1.5444 57624.1 1 9098.6 14 912.6 6.1792 46983.3 
8 0 9.8422 3985.5 12.6785 68835.8 107114.5 143316.8 5.1580 47019.6 
9 0 9.8453 5 69.8 13.7514 80157.8 105130.2 43726.3 4.2409 -247052.9 
00 9. 480 79 4.5 14.7694 '11584.3 103145.5 141.1 3.4091 47083.9 
100 9.8503 '1 39.4 15.7378 03110.0 101160.6 4559.2 2.6591 47112.8 
200 9.8523 1924.6 1 .6613 14730.3 '1175.4 4982.4 1.9712 47]1.0.4 
300 9.8540 3 09.9 17.5438 26440.9 -97190.1 1 5411.0 1.3466 47166.9 
400 9.8555 58'15.4 1 .3888 38237.8 '15204.6 145840.7 0.7736 47192.9 
5 0 9. 568 7881.0 19.1994 50117.5 93219.0 146275.7 0.2397 47219.1 
600 9. 580 9866.7 1 .'17B2 620 6.7 YI2j3.3 47246.0 
700 9. '>91 1852.6 20.7277 7" 112.2 89247.4 4 74.2 
8 0 9.8600 3 38.5 21.449'1 86221.3 7261.5 47 04.3 
900 9.8609 5824.6 2.1469 98401.3 85275.4 24 337.2 
00 9.8617 7810.7 2.8202 10649.9 - 3289.3 4 373.6 
100 9.8623 97 6.9 23.4715 2964.6 81 03.1 7414.2 
200 9.8630 1783.2 24. 021 35343.5 79316.8 7459.9 
3 0 9.8636 3769.5 24.7133 47784.4 7330.5 47511.2 
4 0 '1.8641 5755.9 25. 063 60285.5 75344.1 47 69.5 
500 9.8646 742.3 25.8821 72845.1 73357.7 47635.6 
600 9.8650 '1728.8 6.4417 85461.4 71j71.2 47710.4 
3700 9.8654 1715.3 26.9860 98132.9 69384.7 47794.9 
800 9. 658 3701.9 27.5158 10858.1 67398.1 247890.3 
900 9.8661 5688.5 8.03Hl 2 635.6 65411.5 24 997.7 
00 9.8664 7675. I 28.534B 3 464.1 63424.9 249118.3 
100 9.8667 9661.8 29.0254 49342.2 1438.2 246253.3 
200 9.8670 16 8.4 29.5041 62268.8 59451.6 2 8402.8 
300 9.8673 3635.2 2 .9716 75242.6 57464.8 249570.3 
400 9.8675 5621.9 30.4283 8262.7 5478.1 48735.8 
500 9.8677 7608.7 0.8748 01327.9 53491.3 48930.2 
600 9.8679 9 95.4 31.3115 14437.3 51 04.5 49148.0 
7 0 9. 681 1582.2 31.738tl 27589.9 49517.7 49386.7 
8 0 9. 683 3569.1 32. 571 407 4.8 47'>30.9 49647.6 
900 9. 685 55.9 32.5667 54021.1 45'>44.1 249 31.9 
00 9.8687 7542.8 32.9681 67297.9 43557.2 50237.3 
1 0 9. 688 9529.6 .3616 80614.4 41570.4 2 0571.7 
2 0 9.8690 0 16.5 33.7474 93 69.9 9583.5 250933.3 
'>300 9.8691 03503.4 34.1259 07363.6 7596.6 251323.4 
'>400 9.8692 05490.4 3 .4973 207 4.9 5609.6 -251743.2 
500 9.8693 0 477.3 34. 618 34 62.9 3622.7 252194.1 
600 9.8695 09464.2 35.2199 4 67.0 1635.8 252671. I 
'>' 0 9.8696 1451.2 . 715 61306.6 9648.8 53193.4 
'>800 9.8697 1 438.1 35.9171 74881.1 2 61.9 53744.0 
900 9. 698 15425.1 36.2568 489.9 5674.9 54329.9 
0 9.8699 174 2.1 36.5907 021 2.3 3687.9 54876.5 
 ange  p ase f  signed f rence lement s curred tween t is t mpe ature nd t e receding t mpe ature. elting oint f 
a, 70.980 . 
































































TA_BLE III. - Continued. THERMODYNAMIC PROPERTIES
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ofoSS. ned reference element has
ABLE I. - o tinued. HERMODYNAMIC ROPERTIES 
5) aF gas); olecular eight, 1.991 
rmation rom signed 
245 
ormation fr m 
T, Cp, HO -Ho T 0' Sr, -(Ff-H01, Hr , reference elements s toms 
oK Ol/mole  l/mole l/mole OK ol/mole ol/mole f::,.Hrlf, l glo Kf f::,.Hf, 
ol/mole col/mole 
(J  -12~08.Y .. ---- ... 1 224.6 ------  ------- -70219.7 --------
0 7.0<'32 96. I 3.6063 3 64.~ 72112.7 -70184.0 57.£302 - 14523.9 
0 7.666~ 42H.  8.653H H302.6 IH80.7 70388.8 0.4561 14814.5 
98.1~ H.1958 208.9 1.H22~ 5 42.1 7 600.0 06 0.0 5.1039 1,0,5.0 
0 H. 0 32 24.0 1.873, 3338.0 05 4.8 -10604.3 4.7847 - 1',059. I 
04 0 H. 015 3060.>1 4.2787 8650.7 69748.0 71,>,4.6 1.8745 15259.3 
0 8.6774 3920.6 6. H6 .. 4177.7 - d B8.3 -711359.8 34.0411 -115428.4 
0 .7869 794.2 .7890 9tl79.2 b8014.7 2102.2 8.NtH 
- 15576." 
0 .8619 676.8 9.1 94 35 27.8 67132.0 2347.1 2'>.040'1 15709.9 
0 .9170 565.9 0.3365 1703.3 6243.0 -72'>82.7 2.2 31 1 852.7 
0 3.9600 459.8  I • 3894 790.6 05349.0 72815.1 .0068 15947.4 
00 .9951 3'>7.6 2.3 53 39 7 .1 64451.2 -73049.6 8.23'>9 160'>'>.7 
1100 .02'>1 258.7 3.1941 0254:8 b3~50.2 75290.3  • .7823 6158.9 
200 .0,14 0162.5 3.9805 6 4.1 2 46.3 - 3540.5 5.5670 - 16257.7 
300 .07~1 1068.9 4.7059 73048.9 61740.0 3'199.2 4.'>3'>1 - 16352.9 
400 .0970 II'll] .5 5.H93 9553.5 -bOd31.4 4063.9 3.6483 -116444.7 
500 .1174 2H88.2 6.0076 6123.2 '>~920.6 - 4 13.5 2.8742 - 16')33.6 
600 .1368 3600.9 6.'>967 2753.7 59007.9 - 4606.8 2.1966 -IIMI9.9 
700 .1553 4715.6 7. 512 9 41.4 '>609~.3 7488~.6 1.5972 16 03.7 
800 .1732 5632.0 7.6750 06182.9 '> 176.9 75166.5 1.0618 16765.3 
9 0 .1906 6550.2 6. 714 1297'>.5 56258.7 -75448.8 0.5806 - 1 864.7 
00 .2075 7470.1 8.6432 19816.4 '>5338.8 7 732.6 0.1436 16942.3 
1 0 .2241 8391.1 9.0 29 26703.4 417.2 -76017.5 .7496 - 17018.1 
200 .2 04 9314.9 9.5224 3~634.3 3 94.0 76303.7 .3908 -117092.3 
3 0 .2564 0239.7 9.9335 40607.2 '>2569.1 6591.5 .0'>89 - 7165.2 
4 0 .2123 166.2 0.3278 47620.4 '>1642.7 76B78.9 .7568 1l236.8 
5 0 .2879 2094.2 0.7066 54672.3 50114.7 - 7167.9 .4753 -117307.5 
600 . 03'> 3023.8 11.0112 61 61.3 49185.1 1 377.0 
700 .3169 3954.9 1.4226 6B8d6.1 854.0 - 17447.2 
8 0 . 342 4867.5 1.7618 76045.4 7921.3 17516.7 
900 .3 114 5821.7 2.0896 8 238.1 46987.1 - 17586.4 
00 .3646 6 57.4 2.4068 90463.0 6051.4 
- 176'>6.7 
100 .3797 76114.6 2.7141 9 7 11. I 5114.2 - 17728.0 
200 .31147 86 3.3 3.0 21 05005.5 417'>.5 
-. 17800.6 
300 11.4096 11573.6 3.3014 1 321.2 3235.3 1 74.8 
400 .4245 0 15 •. 3 3.5 26 1<1665.5 293.6 17951.3 
5 0 .4394 1458.5 3.8560 2l037.S 1350.4 18030.4 
3600 .4542 2403.2 4. 221 34436.4 0405.1 18112.5 
700 11.4690 349.3 4.3813 41861.7 114 9.5 16198.3 
600 .483B 4297.0 4.6341 49312.5 3tl511.9 
- 1 286.3 
900 11.4966 5246.1 14.8806 56768.3 7562.8 1 362.9 
0 .5133 6196.7 1 .1213 64268.4 612.2 1 482.8 
100 .5260 37146.7 5.3564 7 812.3 35660.1 1 586.6 
200 .5426 38102.3 5.5861 79359.5 4706.6 18700.3 
300 . 573 9051.3 5.6109 86929.4 3751.6 - 186111.7 
400 .5719 013.7 6. 307 94521.5 2795.1 1 936.8 
500 .5866 0971.6 6.2460 0213~.4 1837.2 19066.9 
600 .6012 1931.0 6.456<1 09770.6 30877 .8 19207.5 
100 .6158 28 1.9 6.663'> 17426.6 111.0 19351.1 
8 0 .6304 3854.2 6.8661 2'>103.1 8954.7 19516.4 
900 .6449 4818.0 7.0648 32799.7 19 0.9 19666.1 
0 v. 6~)95 5783.2  .2598 340516.0 27025.7 - 19864.9 
1 0 .6741 6749.9 7.4513 48251.6 6059.0 120056.~ 
2 0 .6 86 718.0 1.639" 56006.1 5 0.9 20261.1 
3 0 .7032 8687.6 7 .82311 63779.3 4 21.3 20418.2 
4 0 . 177 9656.6 8. 055 371570.8 - 3150.2 - 2 708.8 
500 .7.322 0631.1 .1839 379380.3 21 7.1 209 3.5 
')600 .7468 1605.1 6.3594 387207.5 21203.d 212.8 
700 .7613 ~ 560.5 .'>320 9'>0')2.1 0228.4 21487.4 
800 Y.7756 3557.3 78.7019 02913.8 9251.5 - 21777.0 
1100 .7903 4 .i5.6 .8692 1U792.4 8275.2 2084.5 
00 ".8048 515.4 9.0338 1 687.5 7291." 2370.0 
a  change i  p ase f a  assign  ference lement s curred tween is mpe ature nd e eceding mperature. lting int f 
o, 70.98  . 
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TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES
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T BLE III. - Continued. T ERMODYNAMIC P PERTIES 
( 6) ( aF)2 ( as); olecular eight, 83.982 
F ation fr  a d F rmation f m 
T, Cp, HO-Ho ST' -(Ff-Ha l , Hr, r f r nce el nts gaseous atoms T 0' K cal/mole OK cal/mole cal/mole o  cal/ ole al/ ole (!:::'Hrlr, lo l  Kr !:::'Hf, 
al/mole al/mole 
0 ------- 0 ------- 0 - 0~SOO.0 98321.8 -------- - ~6331.6 
100 11.9290 904.9 .6286 58.0 - 02595.1 987n.6 4.9001 - 87 17.4 
200 16.6526 2375.2 64.630~ 10550.~ - 01124.8 - 9140.8 17.5443 - 87992.3 
298.15 1~.2522 4100.8 .6288 255.4 - ~99.2 - 399.2 5.8700 - 8309.3 
300 IB.2103 4134.5 71.7417 1$88.0 - 9365.5 9404.3 4.9686 - 8314.0 
a400 18.9327 5999.0 77.IOOll 4841.3 - 97501.0 0 114.2 8.565" - 8 23.5 
500 19.2590 910.3 .3644 2771.9 9 5~9.7 01492.8 .5702 - 8670.0 
600 1 .4418 46.1 84.8933 1089.9 - 93653.9 - 01829.0 .8803 - 8777 .6 
700 19.55"0 11796.3 7.8993 733.2 '11703.7 02133.8 .3709 88 9.5 
800 19.6276 13755.6 90.5155 58656.8 897"4." - 0 423.9 3.4772 8923.9 
900 19.6785 15721.1 92.8304 826.3 -187778.9 - 02711.2 7.3291 89 5.7 
1000 19.7150 17690.8 .9058 7214.9 85809.2 3005.9 2.4033 - 9018.2 
1100 19.7422 63.8 6.7861 68 1.0 836.2 03~16.4 8.3672 8905~.7 
1200 19.7629 21639.1 98.5049 6566.8 1 1860.9 03649.3 . 987 890 3.8 
1300 19.7790 23616.2 100.0874 6497.4 - 79883.8 - 04002.2 2.1434 8 109.6 
1400 19.7918 594.7 1.5537 6580.4 7905.2 204370.4 9.6936 289BI.9 
1500 19.8022 2757".5 102.9195 6804.8 17 925.5 04751.2 . 5609 89151.5 
1600 19.8107 29555.1 04.1978 7 61.4 -173 "".9 05146.6 5.6957 89168.8 
1700 19.8177 31536.6 105.3990 147641.8 171963.4 205548.4 .0481 8918".2 
1800 19.8237 33518.6 106.5320 58238.9 169981.4 205960.6 2.5794 8 198.2 
1900 19.8287 35501.3 107.6039 6~946.2 167998.7 206379.1 1. 621 89210.9 
2000 19.8329 3748".3 108.6211 179757.9 - 6015.7 06803.8 .0699 89 22.7 
2100 19.8366 39467.8 109.5889 190668.8 164032.2 207232.7 8.9938 89234.0 
2200 19.8~98 1451.6 10.5117 01674.1 -162048.3 07667.8 8.0154 89245.1 
2300 19.8426 43435.8 111.3937 12769.7 60064.2 08109.0  . 41 89256.3 
2400 19.8450 45420.2 112.2382 23951.6 - 58079.8 08552.3 6. 928 89268.1 
2500 19.8472 7 04.8 13.0484 35216.2 156095.2 09001.7 5.5305 2~9280. 9 
2600 19.8491 49389.6 13.8269 4 560.3 154110.4 8 295.3 
2700 19.8508 51374.6 14.5760 57980.6 15 125.4 - 89311.8 
2800 19.8523 53359.7 115.2980 69474.6 15 140.3 89331.0 
2900 19.8537 5345.0 15.99"6 81039.4 148154.9 - 893 3.5 
3000 19.8~49 57330.5 1 .6677 926 2.7 146169.5 89380.1 
3100 19.8561 59316.0 117.3188 04372.2 14 184.0 89411.5 
3200 19.8571 61301.7 17.9492 16135.8 142198.3 89448.5 
3300 19.8580 63287.4 18.5603 27961.4 140212.6 8 491.6 
~400 19.8589 65273.3 119.1531 39847.2 38226.7 89542.1 
~500 19.8596 67259.2 19.7288 5 791.4 136240.8 89600.7 
3600 19.8603 69245.2 120.2882 66792.4 13 254.8 89668.4 
3700 9.8610 12 1.3 20.8324 75 48.6 132268.7 -289746.3 
~800 19.8616 73217.4 21.3621 87958.4 130282.6 89835.3 
~900 19.~621 75203.6 21.8780 0120.5 128296.4 89936.6 
4000 19.8627 7189.8 2.3809 12333.6 -126310.2 290051.4 
4100 19.8631 9176.1 2.8713 1,24596.3 124323.9 29 180.8 
4200 19.8636 81162.5 123.3500 436907.4 1 2337.5 90325.0 
4300 19.8640 83148.8 23.8174 49265.9 120351.2 290 87.4 
4400 19.8644 851 5.3 24.2741 461670.6 18364.7 -290648.0 
4500 19.8647 87121.7 24.7205 474120.4 - 16378.3 290837.7 
4600 19.8651 89108.2 25. 571 486614.3 - 14391.8 29 051.1 
4700 19.8654 91094.7 125.5843 49Y151.5 - 12405.3 291285.4 
4800 19.8657 93081.3 26.0025 1130.9 -1 0" 18. 7 291542.2 
4900 19.8660 95067.9 26.4122 524351.7 108432.1 291822.5 
5000 19.8662 97054.5 126.8135 53 013.0 -106445.5 292124.0 
5100 19.8665 99041.1 27.2069 549714.1 -104458.9 292454.7 
5200 19.8667 101027.8 27.5927 562454.2 -10 472.2 29 812.7 
5300 19.8669 03014.5 2 .9711 575232.4 -100485.5 -293199.4 
5400 19.8671 105001.2 128.3425 58 048.2 -98498.8 293615.9 
5500 9.86B 106987. 9 28.7070 60 900.7 -'16512.1 -294063.6 
5600 19.8675 108974.6 29. 650 613789.3 -94525.4 -294543.5 
5700 19.8677 110961.4 29.4166 626713.5 -92538.6 -295056.7 
5800 19.8679 112948.2 29.1622 63~672.5 -90551.8 -295604.4 
5900 19.8680 14935.0 3 .101d 652665.7 -1l8565.0 -296187.5 
6000 19.8682 116921.8 130.4~57 6~692.6 -86578.2 -296731.3 
aA change i  phase of an a signed r f r nce lement has occurred between this temperature and the pr ceding temperature. Melting oint of 

































































TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES
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ABLE II. o tinued. HERMODYNAMIC ROP RTIES 
(157) aH as); olecular eight, 3. 99 
ormalion from signed 
247 
ormalion from 
T, Cp, Hr-Ho, ST' - Ff-HO l , Hr , reference elemenls aseous loms  col/mole o  l/mole l/mole  l/mole col/mole (/::,Hflf, loglo Kf /::'Hf, 
ol/mole ol/mole 
 ------  ------- 0 7452. I '1990.3 -------- 47280.0 
0 .9635 91.3 7.5298 041.7 8143.4 2'1997. I -61.2947 -47582.3 
0 . 103 3B9.0 2.1642 043.9 841. I UU06.7 8. 854 4 878.3 
98. 5 7.23'14 086.8 4.9997 1329.9 9538.8 9 :18.8 -\7.903;; -48155.B 
0 (.2453 100.1 ~5.0445 1413.2 95<;2.2 9555.4 - 7.7705 4BI60.( 
04 0 7.5081 841.6 7.1752 6028.') j 293.7 ci 25.4 2.44'13 40412.'1 
0 7. 096 616.9 8.9040 0B35.0 j1069.0 8L09.3 -'1.3481 - 8631.2 
600 B. 711 421.5 0.3701 5BOO.6 187:1.6 (943.5 .,U31 4HH20.3 
0 .3/56 249.3 1.6457 902.7 .:i2 0 1.4 nll.S - .e549 -4 '186.2 
BOO . 357 095.1 2.7750 _36124.8 3547.2 7'>18.3 . 770 49133.9 
0 8 629 955.3 3.7B80 1453.9 ':>4407.4 1 33.9 -3.9442 -4n67.4 
00 B. 62 7826.9 4.7062 6879.3 , 279.0 7155.8 -3. 825 -49"389.4 
100 e.d~20 708.0 5. 459 2392 .5 36160. I 6976.8 -2.7449 -49502.0 
2 0 .9247 596.9 6.3193 7986.2 7049.0 67Y1.6 .2996 9 06.7 
I~OO .91l77 0492.6 7.0362 ~6 4.5 :\1944.7 6"}9.6 1.n5~ 9104.6 
400 .043"3 1394.2 7.1043 '1391.9 ,8846.3 6402.2 -1. U65 -4 796.6 
500 .0931 2301. I 8.3300 51 3.9 9753.2 6P9.4 1.3347 '1883.4 
600 .1385 3 12.7 8.9183 1056.6 0664.8 5990.3 -1.0964 -49965.4 
1100 .1 02 4128.6 9.4736 6976.5 1580.7 5 7!S.7 0.tiH7':> U04 i. 2 
8 0 '1.2192 5048.6 9.'1994 2950.:l 2500.7 562.7 -0.1 36 -50116.9 
900 .2558 5972.4 0.4989 0975.5 3 24.5 5 43.3 - .540B - 0187.U 
00 .2905 6899.7 0.9745 05049.3 4351.8 5 21. I .3'179 50253.6 
£100 .3237 7830.4 1.4286 1169.7 5 82.5 48 6.9 .2672 -50"317.1 
200 .3556 8764.4 1.8631 17334.4 6216.5 4610.2 0.1 86 50311.7 
300 
-I  "3864 9" 0 I.  .2797 23541.7 4715_>.6 440.6 -0.0441 - U435.6 
4 0 .4163 064 .  2.6798 2Y789.8 8093.8 421u.6 .0538 -50491.1 
£5 0 .4454 1584.7 3.0648 36077.1 '1036.8 3-178.0 0.1407 50544.4 
6 0 .4738 2530.7 3.435H 421102.5 4 9 2.8 0596.0 
7 0 .5017 3479.5 3.7938 48763.8 09~1.6 -50646.0 
8 0 .5290 431.0 4.1399 ')160.6  11j8_~. I U694.B 
9 0 .5560 53H5.3 . 747 61591.5 L831.4 50 42.7 
:l 0 .5825 6342.2 4.7991 68055.2 :>3194.3 50790.2 
100 .6088 7301.8 5.1138 74551.0 ')475"3.9 508~7.6 
2 0 .6347 8263.9 5.4193 81077.7 5116.0 08BS.4 
:l300 .6604 '1228.7 5.7161 87634.5 680.tl ~50933.7 
400 ~.6tl59 .30196.0 6.0049 94220.6 7648. I - 0983.3 
5 0 .7111 3 165.9 6.2860 U835.2 t!61B.0 510_14.1> 
:l600 .7362 5213tl.2 6.5600 0 477.6 9590.3 1088.0 
UO .7611 "33113.  6.8271 1 147.0 0565.2 144.0 
8 0 ~.7!l59 4 90.5 7.0817 20842.8 1542.6 120:l.2 
9 0 .8105 5 70.3 7.3422 21564.3 2522.4 1266.2 
4 0 .83,>1 6052.6 7.5909 34311.0 504.7 51333.5 
1 0 .8595 HO"H.3 7.8341 410H2.3 489.4 1405.8 
200 '1.8tl3tl 8024.5 8.0719 47877.7 5476.6 - 14tl3.1 
_100 .9081 3~014.0 8.304tl 54696.6 6466.1 - 1567.1 
4 0 .9322 06.1 8.5329 61538.5 7458.2 1647.8 
5 0 .956~ 1 00.5 8.7563 6tl403.0 tl452.6 - 1740.7 
600 .9803 1997.3 8. V754 75289.6 94 1.4 1843.1 
700 \ .0043 2996.5 9.1 03 811H.9 10448.6 1953.7 
8 0 \ .0 82 3 98.2 9.4012 89127.5 1450.3 2073.1 
9 0 0.0520 5002.2 9.6082 96018.0 2 54.3 - 201.} 
0 0.0758 6008.6 9.8115 03049.0 3460.7 2339.0 
1 0 \ .0996 7017.3 0.0113 10 40.2 469.4 2488.3 
S200 0. 23:l 8028.5 0.2076 17051.2 5480.6 2649.0 
3 0 0. (0 9042.0 0.4007 24081.6 494.1 5 821.6 
4 0 10.1 06 057.9 0.5906 31131.2 7510.0 3006.9 
5 0 10.1 '12 1076.1 0. 774 38199.6 18528.2 3205.3 
6 0 10.2178 2096.7 0.9613 45286.6 9548.8 3417.6 
700 10.2413 3119.7 il.1 24 ~52391.8 0571.8 -,)3644.2 
8 0 0.2649 4145.0 1.3207 359 15.0 1597. I 3885.7 
9 0 0.2tl84 5172.6 1.4964 655.9 2624.7 142.6 
00 0.3118 6 02.6 1.6695 73814.2 :l654.7 - 4377.5 
a  hange  se f a  assig d f rence l ment s curred tween t is mpe ature nd e receding mperature" elting int f 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES



































































































































































































































































































































































































































































































No, 370.98 ° K.
248 
T LE I I. - C ntinued. T RMODYNAMIC P PERTIES 
(1 8) N O ( as); molecular weight, 3 . 91 
For ation fr  assi  F ation fr  
1, cp, r- o , Sr, -(Ff-HOl , Hr , ref ce el nts gaseous ato s OK col/mole OK col/mole col/ ole OK col/mole c l/ ole (b.HTlf, loglo K  b.Hf, 
col/ ole c l/mole 
<i - - -- 0 1 064.7 - - / 0.0 ------ ------- 0 1 636.4 -------
100 6.9722 695.4 4 .7098 7~ .6 1 760.1 1 672.0 - 5.8636 - 328.9 
20u 7.36H4 1408.2 .63~5 il~18.9 1 473.0 Ll4~0.3 - 1.U 139 - 670.5 
290.15 7.89'>6 2158.4 ~2.6800 1 548.2 1 23.1 13 23.1 - .2 11 - 1930.4 
30U 7.9041 2173. a 52.7288 1 645.7 23(.7 1 218.7 - . 514 - 1934.7 
0400 H.2701 2983. I .U569 1 039.( 047.8 1 2 1.7 - .7961 - 2139.3 
500 0.50UI 3822.5 56.9289 2 642.0 1 87.2 03..3 .4691 - 2307.2 
600 tl.b49~ 4680.5 .4928 3 415.2 ~745.2 11763.3 .6031 - 2452.4 
700 8.7~20 ~5'JO.8 ~9.834.s 3.s.2 <>615.6 1 542.3 .9965 - 2582.7 
800 0.8264 29.9 .0081 .s76.5 1 494.7 11330.0 .~500 - 2702.6 
900 H.8029 (315.5 62.0511 8530.4 0380.3 1 119.5 .2091 - 2814.8 
1000 8.9279 82U6.1 62.9894 4783.2 270.9 905.6 .0584 - 2921.3 
llUO 8.961JO 9100.8 63.8421 12~.5 1 5.6 684.1 .2729 - .s023.0 
120() 8.9966 9998.9 64.6235 7549.3 1063.7 0451.7 . 481 - 3120.9 
1300 9.0242 109UO.0 .3448 4048.2 1964.8 0209.6 .5'129 - 3215.5 
1400 9.04<19 1 1803. 7 66.0144 0 16.5 «:' 68.4 960.2 .7149 - 307.1 
1500 9.0713 2709.7 .6395 7249.6 :<3774.5 Yf04.9 .8153 - 396.5 
1600 .0nl 13617.9 67.2256 5943.1 4682.6 42.7 .9030 -73485.1 
1700 ?1116 14528.1 . 774 0 93.6 592.8 1 7.4 .9790 73567.7 
I tlOO 9.1501 1,440.2 68.29Bd 7497.6 6504.9 907.2 .0440 .s650.5 
1900 9.1477 16354.1 tl.792? 14352.4 7418.8 633.9 .1 00 -1 731.4 
2000 9.164 ( 17269.7 9. 625 21255.4 0334.5 357.5 .1469 73810.7 
2100 9.1H 11 Itl187.0 9.7101 28204.2 9251.8 d079.0 .1902 3 88.6 
noo 9.1970 1'1105.9 70.1'S76 35196.7 .sOlTO.7 797.3 . 92 - 3965.2 
2300 9.2126 20026.4 0.5467 2.s 1.1 j 1 091.2 512.5 .2605 -7 040.9 
240U 9.2279 2094B.4 0. 391 49305.5 2013.2 26.5 .2914 74115.7 
2500 9.2429 21872.0 71.3161 156418.4 2936.7 b95I.4 .3163 -74190.0 
2600 9.2~77 72797.0 71.6789 63568.3 3861.8 4264.2 
2700 9.2722 23723.5 2.0286 70753.7 4788.3 - 4338.5 
2800 9.2867 24651.4 2.3661 7973.6 ';5116.2 -74415.2 
2900 9.3009 25580.8 72.6922 85226.6 645.6 -1 4!l8.9 
3000 <i.3151 6511.6 3.001e 92511.7 1576.4 -14565.9 
3100 9.3291 7443.8 3. 134 9 27.B 8~08.6 -74644.5 
3200 9.3450 tl377.4 3.609tl 0f174.0 39442.2 74725.4 
330U 9.3':>6'1 29312.4 73.tJ976 1 49.5 0'S71.2 -74 08.8 
3400 9 • .3706 .1024e.8 4. 771 21953.3 13.6 74895.4 
3500 9.31143 31 H;6.6 74.4489 293d4.6 251.3 74985.6 
36UO 9.3980 32125.7 4.7135 36842.8 43190.4 75 80.0 
3700 9.4116 33066.2 74.9712 4327.1 4130.9 -75 79.1 
3800 9.4251 40 8.0 5.2223 51 36.8 45072.7 -75283.6 
.1900 9.4386 14951.2 5.4673 59371.4 46015.9 753 3.9 
4000 9.4521 35895.7 5.7065 6950.1 4 960.5 -75510.7 
4100 9.4655 .36841.6 75.9400 74 12.5 47906.3 -75634.7 
4200 9.4(89 17788.8 "(6.1683 82117.9 4 853.6 -75766.0 
4300 9.4922 38 37.4 6.391> 89745.9 49802.1 -75906.2 
44UU 9.5(),6 59687.3 76.6098 97396.1 50752.0 -76045.4 
4500 '1.5189 40638.5 76.8236 05067.8 ~1703.2 -76199.1 
4600 9.5322 41591.0 77.0330 12760.6 52655.8 -76.~64.5 
4700 'I. 4S5 42544.9 77.2~81 20474.2 53609.7 -76540.4 
4800 ~.S5tH 43500.1 7.4392 28208.1 54564.9 -16727.4 
4900 9.5719 44456.7 7.6364 35961.9 ~521 .4 -76926. I 
50uu 9.58'>2 4~ 14.5 1.8300 34 7 ~.3 56479.3 - 71 5._~ 
510U 9.59H4 46373.7 78.0199 3 1527.8 ~7438.4 -77359.0 
52UO 9.6116 473.s4.2 78.2064 35'1339.1 ~83 8.9 -"(7596.4 
5300 9.6247 4<1296.0 78.3896 36(169.0 ~9360.R -71847.9 
5400 9.6H9 492~9. I 78.5696 375 17.0 6{d23.'l -78114.2 
550U 9.6511 ~02?3.6 18.7466 3 28H2.8 bl;>8U.3 -78396.0 
5600 9.6642 51189.3 78.9206 390766.2 62254. I - 8693.8 
5700 9.6774 52156.4 79.0918 3'18666.8 63221.2 -79008.1 
5800 9.6905 ~3124.H "(9. 602 406584.5 64189.6 -79339.3 
[J90U 9.7036 54094.5 "(9.426U 414518.8 6 159.3 -79688.1 
6000 9.7167 55065.5 79.5892 422469.6 6130.3 -80 17.0 
aA change in phase of an assigned reference element has occurred between this temperature and the pr ceding temperature. Melting point of 
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TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES































































































































OA change in phase of on






























































Formotion from ossigned Formotion from
S_-, -(F_-H_)), H_, reference elements goseous otoms
col/mole °K col/mole col/mole col/mole(AH_)f' iogl0 Kf col/moleAHle' I°gl0 /_
L,___.._ .... 0 .... -_74 [U.6 '--:_54827. [ ' EE_------ '--±19109[. ;
-)/ol _.4 -55069. I 122.2747 -L9L815. I 4L0.8078





































































































































































































































































































temperature and the preceding temperature Melting point of
T, Cp, Hf- -HO' 
oK col/mole O  c l/mole 
0 ------ () 
100 8.0961 797. L 
200 H .. 97't!. 1 49.u 
298.1, 9 .. 77 i 1J L.'J70.b 
300 9.7810 25b8. I 
0400 10.301, .EilJ9. L 
500 10.8029 4660.0 
6UO 11.0no 5755.8 
700 11.3245 68710J 
800 11.'Jlt.J3 8 19.5 
90U 11.68'17 91bO.U 
1000 11.8516 103')7.1 
1100 12.0044 50.0 
1200 12.14tH 127.,7. I 
1300 12.2B24 l.J974.j 
1400 12.4011 10213.0 
1500 lZ.521.0 460.4 
1600 12.627> 11117.9 
1700 12.723'1 985.6 
1800 12.8118 20262.4 
1900 12.A91'1 ll'47.7 
2000 12.964"/ 2840.6 
2100 13.030'; 24140.4 
2200 [J.0912 2:>446.5 
2300 13.1461 2u7~8.:;, 
2400 13.1962 2t107~.6 
2500 13.24H 29397.5 
2600 13.2537 0723.9 
.0'700 13.3219 32004.1. 
2800 13.3510 388.1 
2900 13.3892 4725 .. 5 
300P 13.4189 36065.~ 
3100 13.4462 7409.2 
3200 13.4714 38755.1 
33UO 13.4946 0103.4 
3400 13.516, 41453.~ 
3500 13.5362 2306.6 
3600 13.5548 44161.1 
3700 3.5120 5[7.'> 
3800 13.5881 6875.5 
3900 13.6031 482Y;.1 
4000 13.6171 49596.1 
4100 13.6302 509,>8.4 
4200 13.6425 5 322.1 
4300 l3.6540 53 86.9 
4400 3.6647 5052.9 
4500 13.6749 56419.8 
4600 13.6844 51'1 7.8 
4700 13.6934 ~91~6.7 
4800 3.70U 605.26.5 
4900 13.709'1 61897.1 
5000 13.7174 3268.4 
5100 13.7246 6 640.5 
5200 13.7313 66013. J 
5300 13.7377 673 6.8 
5400 13.7438 68760.9 
~500 13.74% 70135.5 
5600 13.75>0 7 510.8 
5700 13.7602 72866.5 
5800 13.7652 74 62.8 
0900 13. 76'N 7:>63q.6 
6000 13.7744 7016.8 
T BLE III. - ontinued. T RMODYNAMIC P OPERTIES 
( 9) OH ( as); olecular eight, 3 . 9 
F rmation fr m a signed 
ST' - Fl- Ho1, HO T, reference elements 
col/mole OK col/mole col/mole (f"Hflf, loglo Kf 
col/mole 
-------
,~  .. -,>,~/'; l"() .. 6- ·'S482"I.l 
,. 
-- ---
't1.J49L )<137.7 -)/&1 ~.4 - 506'1.1 2.2 47 
0 .21 J; e'J94 .. ;; -'.>b7bi.b -:."i4SJ.2 b1.9432 
')6.9~64 1 410.9 -,):','FtO.O - 840.0 4 .9356 
; .0161 1 516.3 - 5')21.9 -:bI:l47.3 4 .6830 
~(). ,) 19d 368.7 ~ltBll.4 ~6r)41.1 3 . 477 
b2.28,1 482.5 -:d750.6 'J7:i31.':J 2 .2053 
o4.2d2t'" 2813.; -j 654.d 7689.7 2 .0162 
b6.010' HO.l -'15 3.3 801U. 'I 1 .0063 
6 .535:> 08.8 -')0 91.1 '>031<'.6 15.7368 
b8.9020 1331.9 - 9230.7 860).8 13.9628 
70.1421 5 785.0 4H0 3.~ 'jtH~,}O. 2 .5365 
.<790 dS6.~ -'t 860.1 ,4176.8 11. 636 
1l.3297 4038.0 '651.0 9467.5 .3817 
;.3074 320.4 4H.4 '1761. 'I .5467 
'14. 22; 88697.4 - 3196.8 058.4 . 281 
?OO2~ '16163.0 419~O.1 0356.d .1 96 
75.8'130 03712.2 406'12.7 60658.4 .6493 
6.6(2) 13 0.4 .1[}42:>.1 0 '>9.8 .1619 
7.3;1l 1190 3.4 Icl148. 2 12<.3.3 .7259 
IB.Od70 6817.6 ~ :J6j.O ut~6d.4 . 335 
1 . 7~01 .14659.1 3:'57Q.1 18 5.1 .9764 
.3841 42566.7 J4Zl0.2 2182.9 .6542 
n.9919 50 35.7 32 '}u't.l 2493.0 S.3607 
80.5751 ~8~64.2 J1652.2 2806.1 .0 86 
81.1351 6650.0 ;0310.0 6H20.2 .8409 
d.6753 174 90.7 ~901j.l 3437., .6096 
ti2 .. 1')5:) 82984.4 276Bu.8 
d2 .. 6'l7"J 91229.2 ;'6156.5 
3.1d21 9523.3 ;-'on.5 
dJ.6,U 07865.2 23685.2 
4.1064 16253.2 , 144.'1 
4.5468 24686.0 1001.5 
64.9741 3162.1 -L96:i5.6 
~.389U 41680.4 !H07.3 
",. HZ.! 50239.5 -161156.7 
6.154; 58 38.5 -1 604.1 
06.,659 6 476.1 -1 24').5 
6.9370 16 '>1.3 -1289,.2 
IlI.2997 84863.2 -ll53'5.1 
H7.6~2o 93610.9 -10115.6 
7. 97'i- 02393.5 - 814.6 
8. ;3ti 11210.1 -7452.2 
8.6624 20 60.0 -60d".5 
08.9836 328942.4 -4723.7 
C'd.2'17& 378 6.5 - 151.8 
9.6048 346801.7 -1990.8 
8 .9054 355777.2 -622 .. 8 
90.199" 64782.5 74&.1 
0.4882 373817.0 2 1 :i.8 
0.770d 3 2B80.0 3486.4 
91.0479 3 1971.0 4851.8 
91.319& 4 1089.4 6a .9 
91.58&2 410234.7 n02.7 
91.8478 419406.5 8976.1 
92.1046 428604.1 10150.2 
92.3569 437827.2 1724.9 
92.6047 4 075.3 Dl00.1 
')2.848£ 4,6348.0 1 410.9 
?l.087, 4 5644.8 L?rl5?2 
9 .322', 414965.4 17228.9 
'IJ.5,43 484109.) 1 06.1 
24  
F rmation from 
gaseous atoms 





19Z5l~ .. O 2 0.9062 
- 930Jl.> 1 1.0634 
- 31'1l.2 130.6906 
- 36')2. > 95.4tll~ 
- 4045.6 74.3038 
- 449.1 6 .1 j /t2 
-lfJ4H.?'J.8 '>O.O,UO 
-i 'J I 7'J .. 4 .4173 
-19,513.6 >6.4881 
- 958l0.1 31.736'1 
-1961:10.7 27.8434 
- 96415.~3 .?i39 
-1<)6606 .. 7 21.840'> 
- 6944.1 .4772 
- 1iJ9.7 .4264 




-19 208.1 . 257 
- 84r:"0.2 . 936 
- 9t1646. 't 2~44 
1ge827.4 7.3'160 
90 4.0 .6085 
-199176.7 5.8834 
-1 93 6.4 5.2134 
-199,13.7 4.5926 
- ')67').2 .0156 





~2006 n. d 1.2590 













-203640.0 -2. 255 
-203921.5 -2.714J 
-204214.0 -2.896() 
-2045l1. () -3.0120 






-2071.)8.'; -'t.l ~513 
-2075't7. L -4.2b82 
-207966.6 -4.3163 
aA change in phase of an assigned r fer nce lement has occurred between this temperature and the preceding temperature, Melting paint of 
No, 370.98° K. 
250
TABLE lll. - Continued. THERMODYNAMIC PROPERTIES


























































































































































































































































































































































































































































































































































°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
No, 570.98" K.
50 
ABLE III. o tinued. HERMODYNAMIC ROPERTIES 
160) aOH)  as); olecular eight, 9.998 
ormation from a signed ormation from 






 111000.0 163832.9 -------- -4 &362.5 
1 0 11.CJ3UH 04. -) ~6.4u!>d 741.7 1100~'.1 -165006.4 56.1027 438499.8 
0 7 .. O~dJ 36&. ,) u6. J4J 0 19.9 1 8613.1 16~996.4 75.3629 - 40119.8 
9d.l' 9 .. 9) JL 212.1> 3.YL;'> 17827.4 1,,6781.2 166781.2 1 . 245 41209.7 
3 0 U. 40~ 249.'-1 ' •• 0470 7964.2 166150.1 1668UO.9 114.7703 413U8.8 
a400 i .. 16:"19 63&7., tJJ.1243 ,682.2 1&4612.~ 168892.2 4.2704 - 42214.2 
5 0 L3.684:.> 0005.8 i.J5.246o 39 /.~ - &2134.2 -169508.0 5.7832 4 9'>4.1 
60U '1 .. 7:> j() 10b9.6 Ut).6u2/j 2708.1 15Hl0.4 -169980.1 3.4183 - 43500.4 
0 'J .. 507') [j6U3.3 3.5362 1872.0 1~73')o. 7 -170351.3 4.5640 43981.6 
0 ~6.1200 61ts5. I [J6.'~d3b 1401.1 1~ 814.3 170657.3 7.9102 43"0.8 
U 0.6342 824.1 1 .090, 1257.4 15217':>.9 170922.1 2.7268 - 741.'1 
UO n.oeY, 1510.4 02.920.> 1410.0 1 489.6 171163.0 8.5737 4?0't3.7 
100 L7.4t]')O 4239.2 lU~. 521v 1833.') 146760.8 1713'H.l 5.1707 - 4">3UO.9 
2UO 7 .1\414 7 U6.1 107.9'>8l 02507.0 14 993.9 111622.9 2. 315 4~SI9.6 
3 U 8.17'.;b 9807.:. 10.1704 13414.0 411~2.~ 171~~J.6 . 259 457'J3.1 
4 0 LI:l.47~d 2640. "- 1 .;>695 24537.1 -1383'>9.8 - 12U83.0 7.8624 458,,,-.;e 
5 0 b. 741 '-J ,501.2 1 .243\ 3~B63. 7 135498.8 12311.9 6.0666 4~917. 7 
600 8.98" 8387.7 16. 061 47382.1 13 6lZ.3 72543.7 .4978 46074.7 
7 U 9.;>0"1 1297.4 17.8701 59081.7 129702.6 1 772.0 13.1128 - 46148 • .4 
8UO Y.40;d 4 20.1 !'i.5451 70953.1 126771.9 113002.2 1.8789 4620 l: 1 
19 U '1. %33 7177.6 12 . 1J9ti 82988.0 123822.4 1 233.3 0.7728 - 462.14. 'j 
00 ".74,6 , 144.1 2.6614 9~178. 7 12085,.8 73465.9 .7715 462~1.tl 
100 79.0')£.6 ?3126.2 24.1163 075 8.1 llB73.8 173699.2 .8695 - 462S3.7 
LZOU 0. 02~ I 56122. " 2').5100 1 999.9 14871.8 17193~. 7 .0500 46 42.'> 
3 0 0.14&S 9130.') 1.6.847<. 32618.2 11869.1 74176.9 .2952 -446219.6 
400 U.2563 21,1.1 U8.1l28 4,367.6 10 840.9 174419.1 .6083 - 4 106.7 
5 0 0. 3~6; ~lUl.~ 129d700 58243.2 105818.2 746b 7.0 .9708 46145.4 
600 0. 74 8 22.1 [; .'>624 71240.1 IU21/1.9 460'17.2 
700 lO.'HOI 12 1.1 1.7131 84354.2 9728.9 46043.4 
L8 0 0. 0&9 4328.0 32.824" 97581.4 <J667L.O 459iJ5~5 
900 0.6768 77392. " 1 ;.9001 10918.0 n601.8 4S C}l5 .. 'O 
00 0. 41u 04b1.2 [; .9412 24 60.3 90536.8 - 45e61.2 
100 0.8001 3540.3 3,.9,01 31905.2 n74~9.7 445,10 I. 'j 
200 0.8'>46 623.0 36.9289 'jl~ '1.4 84377.0 4 '> 41. I 
, 0 .1O. 0't9 ~711.U J7.U791 65290.0 81280.9 -t5681.~ 
400 0.9514 2803. 'I 1 .802~ 179124.3 761 6.1 5610.'t 
~00 ().9940 59Ul."- '1.700L 93049.6 75098.8 - 4~~B2.6 
600 1.034'> 99 02. I 40.'73~ Q7063.5 71991.3 4,541.8 
YIOU 1.0116 021UB.O 1. 2Ab 211 3.6 6R8n.0 4~5U9 .. 1 
8UO 1.1 o? 0'>216. 'J 4<'.2,39 35347.1 65783.1 -4 54B6.6 
900 .1304 08321.2 43.062; 49613.7 62670.8 4547';).0 
UO Jt.l6tD 1 1 44." l J.B~lu 639~9.o ?95;"j. ? 4,416.0 
1 0 . 1 <JUb 114562.b l't4.62.1u 7 83.3 ,643"/.2 454Jl.l 
2 0 1. 72') 176 3.'; '"1:).j7.31 '12883.1 'd1l6.2 4,520.7 
3 U 1.2476 2 807.3 1 0.1081 SJ7457. 3 :.01'lL.7 - 4?'J6B.4 
4 0 1.27UI 2 933.3 46.8261 2104. <' 47U66.7 4~614.3 
5 0 1.?'}2, 27061.'> '+ 7 .. f.;Jl.9 7 b8 2.2 4193d.5 456.09.6 
6 0 1.3129 30 91.7 8.2177 5160,.7 4 800'} 45788.9 
700 1. 3;>2 3324. [J 48."913 465.2 3 676.0 - 45909.7 
Lt 8UO j 1. 1 ~()J 36458.1 49.5,12 813B7.' 3 541.9 460,3.6 
9 U 1 •. "'74  > 594. U >U.l'118 963];.0 14 b.0 46Z;> 1. A 
'> 00 :H.JtH6 421;1.6 I>U.U31& 1426.6 , tj26J.4 46412.1 
, 0 l.39<1B 45870.7 '.J 1. 4~ 33 2b540.9 ~ ~ 1 L 'J. 3 46632.4 
~ ()O 1./tL~3 49Ull.1 '..>7. OU 31 41716.9 Ll<.Ji3r1.7 46881.0 
, 0 .Il.4Z10  ': 21 ~:S. 3 :>2.6610 S69?3.2 lRU4i..>.7 47109.1 
5 UO 1. 40U  ''>< '16. 7 l:> 3 .Z.'t9L L4U.d 510J.') 4"4 8.6 
~ 0 1.4523 ""441.3 10,1.H'>62 7602.0 L25~i3. 7 47810.1 
'>600 1.464U 1 oH 7.1 l·)~. 3'130 03013.7 9412."-1 4tlld4.'l 
')7 0 1.4 >1 64134.1 l...14.950U 1 480.9 6lb').9 /t85·~4. 3. 
,clUO 1.4b..,7 lb7db2.1 :J~.497~ J4003. t l .11 11.', - 4 0l9.2 
, 0 51.4')'0 103[.2 1.Ju.Oj5t.o 49580.1 1l.2 495;:0.7 
0 0 1. ~G':i4 4 01.3 l')(h?b')j 6:'110.2 II tJ l. J 49964.2 
a  ange  ase f  signed f rence l ment as curred etween is mperature d e receding mpe ature, lting int af 
a, 370.980 . 















































































































































































































































































































































































































T, Cp, Hr-Ho, 
oK col/mole OK col/mole 
( 
------ c 
ICC 4.s(H '.<;6.8 
2ee 4.9eEl 993. t 
2 S e .. 1.S 4 .. S681 1481.3 
3cn It .. (;(; E 1 14~(.4 
4CC 4. SUI 1987., 
~(( 4.9UI 24e 'i. 1 
tcr 4. 91' et 29EC.S 
7ce 4.9l:el 3477.7 
fCC (i .. 9c. E 1 3974.5 
SlC 4.9UI 4471 .3 
Icce I.,. St E 1 4968.1 
II CC 4.9cEl 541'5.( 
12C( 4.91'El 590.E 
13C( 4.SUI 6458.6 
14C( 4.SlSI 6<;55.4 
15(( 4. St 81 7452.2 
ItCC 4.,(81 7<;49.C 
17Cl 4.YI'El 8445.9 
I E( C 4. SCE 1 8942.7 
19ce 4.SUI 94;9.; 
;:ccc. 4. SiEl '1936.3 
2IC( 4 .. Sf: F 1 104; 3. I 
2Zee 4.<;CEI 1(92<;.<; 
23CC 4.SCEI 11426.7 
24CC 4.9iEI 11923 .. 6 
25(C 4.9(El 1242(.4 
2UC 4.9(El 12917.2 
,1(C 4.91'El 13414.( 
2Ece 4. ~iE I I;SIC.E 
2SC( 4.91'EI 144(7.6 
3(Ce 4.9(81 14"4.4 
3\CC 4. Sf ~ I 154(1.3 
32C( .4.9681 15 E ~ 8. I 
33C( 4.91'EI 163~4. 9 
34(e 4.SI'El 16891. 7 
J5CC 4.9tCl 173E8.5 
36(( 4.9CEI 17885. ; 
31(( 4.91'EI 183E2.2 
3E CC 4.<;CEI 18879.C 
-:9(0 4.Sl:81 19375.8 
4C(( 4.96El 19872.6 
41CG 4.91'81 2C3£9.4 
42~C 4.<;(81 2(et6.2 
43(( 4.YCEI 213c3.0 
44(( 4. SI. E I 21859.9 
45CC 4.StEI 22356.1 
41'C( 4.9tEI 22853.5 
1-+ 7 C C 4.StEI 2335(.3 
'>8(C 4.96et 23E47.1 
4·r,CC 4.9681 2434;.9 
5((( 4.StEl 24840.7 
51CO 4. 9f e 1 25337.6 
52ce 4.9tEI 25834.4 
53(( 4 .9CE I 2031.2 
54(( 4.9CE I 26828.( 
55(( 4. 9ft'! 27324.8 
51'(( 4.96El 7821.6 
~7CC 't • Cj(?1 83IP.~ 
,eCG 4.S(81 8815.3 
oSC( '1. 9 t: E 1 9312.1 
6(( C 4.9lEl 9aGe.9 
TABLE III. - Continued. THERMODYNAMIC PROPERTIES 
(161) Ne (gas); molecular weight, 20.183 
Formation from assigned Sr, -(Ff-HOl, Hr , reference elements 




. _ .. _._ . 
._----
------- C -1481 3  -------
2S.52C~ 2455.3 -lJe~.4  0 
32.9641' 55SS .. 3 -487.6 0 0 
~4.g48c E1.138.6 C 0 0 
34.S"/S( %03.2 S 2 0 0 
3C.4C82 \?576.C 15Ct.o 0 0 
37.516'1 110274.3 lCC2.H 0 0 
H.422C 2ce72.7 149> 6  0 
3S.1Ee~ 23S54.2 I,SL!) 0 0 
3S.851<; n907.0 2493.3 0 0 
4C.4371 ~1922.0 2C;9C.l 0 0 
4C.9CC5 3~gC:;2.3 34ec.9 0 0 
41.434C 4(112 4 3S83 7  0 
4\.81'63 44277.8 4480.5 0 0 
42.263S 48484.5 4S77.3 0 0 
42.6321 5272<;.6 5474 .2 0 0 
42.St74S 5101e.1 5,71.0 0 0 
43.2<;5~ 61323 B (l,C7 8  0 
43.5967 1'51'1'8.6 tSe4.6 0 0 
4'.eEOl 7(042.6 1461.4 0 0 
44.1493 74444.2 7(j 5 E.2 0 0 
44.4(41 7E872.0 E455.0 0 0 
44.1'41'>; e3324.(: 8951 9  0 
44.E777 87ECC.9 944e.7 0 0 
45.(S85 <;229>.8 9945.5 0 0 
45.3C9c.; ,6820.3 1(442.3 0 0 
45.512E 101361.5 1(9;S.1 0 0 
4>;.7(71' 10<;22 6 11435.'.1  0 
45.8951 IIC5C2.8 119;2.8 0 0 
46.C758 II" 10 1. 4 1242<;1.6 0 0 
46.25CI 11<;717.7 12<;21'.4 0 0 
4" .4181' 124351.2 13423.2 0 0 
4t.5815 12SCCI.3 13920 0  0 
4t.73C;2 133(67.3 14416.8 0 0 
46.8921 13E348.<; 14Sl3.6 0 0 
41.C404 143C45.6 1541(.5 0 0 
47.H44 147751'.9 15907.3 0 0 
4'1.324i. 152482.3 11'4(4 1  0 
47.41'0>; 15l22l.t 169(C.9 0 0 
47.593C 161S74.3 173<;7.7 0 0 
47.722C IH74C.I 17294.5 0 0 
47.8472 171518.6 18391.3 0 0 
47.S7(5 170C9 5 IB8H.2  0 
4E.(9C2 181112.6 1<;3e5.( 0 0 
4E.2(71 18:;927.5 !Se8J.S 0 0 
48.321; 19(75;.9 2(318.6 0 0 
48.433C 195591.1 2C875.4 0 0 
48.5422 2(C440 4 21372.2  0 
4f.£4<;( 205300.(' ~186q .. l 0 0 
48.7?Jt 21(17C.2 22365.S 0 0 
4S.856G 210l5(.7 22E62.-' 0 0 
48.S~t4 219941.3 7335<;.5 0 0 
4<'.(54E 224E41.9 23E5e.3   
4 <;.151; 22<;752.2 2 1-t353401 0 0 
4f1.245S 234672.1 24E49.9 0 0 
4S.338E 23<;CC1.3 ~~34t.8 0 0 
49.429<; 244539.8 2584-3.6 0 0 
49.5194 249487 3 26340 4  0 
4<;.6(74 254443.6 ccn-I.? 0 0 
49.693E 25S4C8.7 27334.0 0 0 
4~.7787 264382.3 2183(.8 0 0 







































































































































TABLE Ill. - 0ontinued. 'IX-IER_MODYNAMI0 PROPERTIES















































































































































































































































































































































































































































































T, Cp, Hr-Ho, 




1 0 :'. &:>6 5'L7.5 
'LOO 5. 34l 1084.') 
2'~b. 1 S 5.237; 16(;7.:" 
3 0 S. ?34 7 16l7.2 
400 5.1147 13,. I 
500 '.ObOd L64,.6 
6ue ,. C4'JO 3152.0 
7 0 '>.0289 3655.8 
8 0 '. 154 4158.0 
9 0 . 05" 659.0 
00 4.9 9<) '>1'i9.3 
100 4.993ti 56:'b.9 
1200 .9 11< t ~8. 1 
300 .9,%7 b 56.9 
1400 .9842 155.4 
1:'>00 .9un 6, I. 7 
600 .9807 151.'1 
700 .9795 64 .9 
1800 .9786 147.6 
900 .9780 645.0 
2 00 .9778 01 3.4 
noo .9780 0641.2 
2200 .9786 139.u 
300 .9 'l7 11 36.9 
400 .9814 2135.0 
500 .9836 2633.2 
2600 . Ytsb/t 3131.7 
L700 .9899 3630.'> 
ZHOO . 440 4129.7 
2900 . 988 4629.4 
00 ' 0 3 >129.5 
100 .0L04 15630.2 
200 .0172 6131.6 
3300 .0246 6 B. 7 
4 0 ,. 327 7136., 
500 ?O'·d3 1640.2 
6 U .0~04 8144.8 
3700 .0600 8650.3 
800 . 701 ')1;'6.8 
3900 .0H06 9 64.4 
'tOOO .0910 173. :J 
4100 .1027 0682.7 
2 0 '). 41 193.5 
3 0 ">.1258 705.5 
4400 .1376 218.'1 
'> 0 ">.1416 2733.0 
4600 . 6Ll 3248.6 
0 . 73t, 3765.4 
4800 .1860 283.4 
0 '. 81 4802.6 
0 .2102 ' <'3.0 
1 0 5 .. 23 ~844.b 
~200 ?2 42 2 367.4 
ClO .2460 26891.5 
5 0 5.2577 2 416.6 
'>500 :'.2691 2 943.0 
~ 0 .2804 2 470.5 
~"OO .291> 2 9. I 
50 0 :'.1024 2 52 .8 
:'900 :'. 131 3 :>9.~ 
0 . 2.,5 lO,>') 1.4 
TABLE III. - Co tinued. THERMODYNAMIC PROP RTIES 
(162) 0 (gas); molecular weight, 16. 000 
ormation from a signed Sr, -(Fr- ol, Hr , reference elements 
col/mole OK col/mole col/mole (/::,.Hf'lr, loglo Kr 
col/mole 
----- 0 ---1)79'.') .1 ~8~8b. '> --- ----
.>2..466,' 27 9.1 SH476.6 59167.2 -126.7319 
36.3400 61B3.1 , 014.0 59376.7 -61. 894 
je.46uu 'J86l.9 59,>56.6 59,>,6.6 -40.6022 
8.501J 933.1 :'9~6u.  =9~j9.d -40.3330 
H.9'1" 1386[.6 bOO84.3 59722.7 -'L9.472'> 
4 . 311 17 19.9 bU'.>94.d '18 7.6 - 2. 391 
42.0~44 2 00.6 6 01.1 '>4'Nb.4 -IB.5735 
4<,.8311 26325.'J 616 ,.0 60 11.2 -15.4488 
3.,010 30641.3 621 07.1 0214.6 -13. 010 
't4. 0'-11 d ,023.6 &2608.2 603 8.6 - 1.2119 
'>.61Htl 394)'J.6 3[013.4 6U3'J5.0 -9.806, 
j.O)Su 4394:'.7 16 tl.0 0'. 5.1 -8.6058 
5.5294 48471.2 64107.2 60~~O.l -7.6040 
4:;,. ":128u 3 50.4 4606.0 (j620.~ -6.7552 
6.£981 57661.9 J104.6 &0687.1 -6.0269 
6.(4)<) 62309.1 &560~.9 &u7'>0.1 -5.3951 
6.%34 6409.6 66 1.0 6080'1.7 -4.8416 
7.<'653 1701.2 6591.0 0806.3 -4.3528 
7. ')49; 6442.1 70 6.9 60919.8 -3.9179 
7.8191 1210.6 &7594.8 60970.:) -3.5285 
".0744 6005.4 8092.5 1018.3 -J.1777 
8.317\ 0825.1 8590.3 1063.3 -2.8601 
'>".548') , 68.5 9 ~8.2 105.> -2.5712 
8.770L 0 34.') 95fJ6.1 61145.1 - .3072 
8.902< 05422.2 1 084.1 1d2.2 - .0650 
).1056 1 330.7 0582.4 1216.7 1.8421 
 ~. 3d II 1 259.1 H080.9 1<48.9 - .6362 
'J.5693 20206.6 15 <).7 1278.8 . 455 
9.750') 2')1 2.7 IJ07t!.9 1306.5 .2683 
~.9 6L 30156.6 2')70.5 1332.2 .1033 
0.0956 3,157.8 307tl.6 1356.0 -0. 492 
0.259'1 40175.6 J579.4 1318.0 .8 50 
00.4 91 45209.6 '14 0.8 1398.4 . 698 
~Q.5736 50259.3 45~L.8 1417.1 0.5427 
0.7231 53 4.2 7')Otl~.1 1434.9 - .4230 
, .8691 6 403.9 ''.>:J89.4 14;,1.3 .3102 
, .0l1J ?49B.O 6094.0 466.6 .2036 
~1.1:'O4 7 06.1 6599.5 1481.0 0.1027 
':l1.2d5~ 75 27.9 7106.0 1494.5 - . 072 
01.4173 80863.1 7613., 1'01.4 . 835 
')1.5461 86011.3 13122.1 1?19.6 . 697 
51.671e) 9 172.2 8631.8 1511.4 . 517 
:J 1.7'-) 50 96.145.6 9142.7 ~4Z .. 7 . 298 
L.915') 01'i31.1 79 54.7 1,53.8 . 043 
'>2.033"> 06728.6 ,,0167.8 1:'64.6 .4754 
5<.[491 1937.8 e 6(L'.2 1575.2 . 433 
5Z.202't 17158.3 H.8 L?~j.8 . 083 
~ .373S 2390.2 6 714.5 15')6.3 .6706 
:' .4826 27633.0 0 232.5 6 &.9 .7303 
~ .5 96 32886.6 751.7 &17.~ . 875 
, . 946 1bl,0.8 0 272.1 L&28.1 .8425 
.798[ 43425.5 8 193.8 6 614.0 . 953 
<'.899 u 48710.4 e 3L6.6 6 64 .9 . 461 
:' . .)94 4005.4 0 840.6 61661.1 0.9950 
') .0976 59310.2 ;' 363.8 672.4 .0421 
~  .. 1 '141 4624.8 85892.1 683.9 .0875 
:)3.2892 2 '149.0 6 41').6 6169').7 .1312 
~ .382o 2 5 82.6 /j6948 .. 2 [707.7 1 735 
0 .4741 062,.5 471.9 6 719.') . 143 
? .?u':>6 2H5977., b ll06.7 6 732.3 . 537 
,)  .. 6'J5u 2 133B.6 K854u.5 744.9 . 918 
Formation from 
gaseous atoms 

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES





























































































































































































































































































































































































































































































































































































T, Cp, HO -H.0 T 0'  l/mole O  col/mole 
~ ~ ~ 
0 ------ 0 
100 .9567 93.5 
200 .9615 389.3 
98.15 .0215 074.7 
300 7.0237 087.7 
400 7.1961 2797.9 
500 .4315 529.0 
0 .6704 4284.3 
700 .8837 062.3 
800 .0638 5859.9 
0 . 129 674.0 
1000 . 362 501.6 
1100 .4394 340.5 
1200 8.5276 189.0 
3 0 .6048 10045.7 
1400 .6743 0 09.7 
1500 8.7386 1780.4 
6 0 .7995 2657.3 
1700 8.8582 3540.2 
8 0 .9155 428.9 
1900 8.9720 5 23.3 
2000 .0280 16223.3 
2100 9.0835 7128.9 
2200 .1386 18040.0 
2300 .1932 8956.6 
2400 9.2472 9 78.6 
2500 .3005 806.0 
2600 9.3528 21738.7 
700 . 042 2 76.6 
2800 . 543 3619.5 
9 0 .5032 24567.4 
3·000 . 508 520.1 
100 .5 69 6477.5 
200 .6415 7439.4 
3300 .6846 8405.7 
3400 .7261 9376.3 
500 .7661 0350.9 
3600 .8045 1329.4 
700 .8 14 2311.8 
3800 .8768 3297.7 
900 .9108 4287.1 
4006 .9433 5279.8 
100 .9745 62 5.7 
4200 0. 045 37274.6 
300 .0332 8276.5 
400 0.0608 39281.2 
4500 .0872 0288.7 
600 0.1127 1298.7 
700 0.1372 2311.2 
8 0 0.1608 326.1 
900 0.1836 4 43.3 
0 0.2055 5362.7 
5100 0.2268 6384.4 
200 0.2 74 7408.1 
5300 10.2673 8433.8 
4 0 0.2867 9461.5 
5 0 0.3054 0491.1 
5600 0. 237 1522.6 
700 0.3 14 2 55.9 
8 0 0.3587 35 0.9 
900 0.3755 4627.6 
6000 10.3919 55666.0 
BLE I. - ontinued. ERMODYNAMIC OPERTIES 
63) O2 as); olecular eight, 2. 00 
ormation rom s igned 
Sr, -(Ff-H0 , Hr , f r nce lements 
l/mole O  col/mole col/mole t:,Hflf, loglo f 
l/male 
.. _ ..
.- -. '::2b74·~ 7 0 -------  -------
1.3967 46.1 1381.2 0  
6.2195 854.6 685.4 0  
9.0070 536.7 0 0  
9. 504 627.4 3.0 0  
51.0923 7639.0 23.2 0  
2:7228 2832.4 454.3 0  
4.0991 175.2 2209.5 0  
5.2979 3 46.3 987.5 0  
56.3628 39230.3 785.2 0  
7.3214 491'>.3 599.2 0  
.1933 691.7 426.9 0  
8. 928 6551.6 265.~ 0  
9.7310 2488.2 7 14.3 0  
60.4167 8496.0 1971. 0 0 0 
1.0570 4570.1 835.0 0  
61.6577 0706.1 705.7 0  
. 236 6900.4 10582.6 0  
.7588 3149.8 1465.5 0  
.2668 9451. 3 L354.2 0  
.7503 05802.3 3248.6 0  
64.2120 11 200.6 14148.6 0  
.6538 18644.1 5054.2 0 0 
65.0776 25130.8 965.3 0  
5.4851 31659.0 6881.9 0  
5.8775 38227.3 803.9 0  
6.2560 4834.1 8731.3 0  
66.6218 51478.1 9 64.0 0  
6.9758 58158.1 0601.8 0  
7.3187 64872.9 1544.7 0  
67.6513 71621.4 2492.6 0  
7.9743 78402.8 3 45.4 0  
8. 882 85216.0 402.7 0  
8.5936 92060.2 5364.7 0  
.8910 98934.5 6331.0 0  
9.1807 05838.1 7301.5 0  
9.4632 12770.4 8276.2 0  
9.7389 19730.5 9254.7 0  
0.0080 26 17.9 0237.0 0  
0.2709 731.9 1 22.9 0  
0.527'1 40771.9 212.3 0  
0.7793 47837.3 3205.0 0  
1.0252 54927.6 4200.9 0  
1.2659 62042.2 35199.9 0  
1.5017 69180.6 6201.8 0  
1.7326 763 2.4 37206.5 0  
1.9590 83527.0 8213.9 0  
2. 810 90734.0 39223.9 0  
2.3988 97963.0 0236.4 0  
2.6124 05213.6 12 1.3 0  
2.8 22 12485.4 268.5. 0  
3.0281 19 77.9 3288.0 0  
3.2304 2l 0.9 4309.6 0  
3.4 92 34423.9 5 3.3 0  
3. 246 41776.6 6359.1 0  
3.8167 49148.7 7386.8 0  
4.0056 56539.9 8416.4 0  
4. 915 63949.7 9447.9 0  
4.3744 71378.1 0481.1 0  
4.5544 7<3824.5 15 6.1 0  
4.7316 86288.9 2552.8 0  
















20429.1 6. 020 
20617.1 2.5438 
20789.9 9.6129 
120950.3  .2116 








22036.5 .3 54 
126.5 .7202 










2796.8 . 395 
2834.7 . 0~53 






2 039.2 0.3394 








2 234.9 1.5750 
23256.3 .6850 
1 3277.9 .7906 










TABLE III. - Continued. THERMODYNAMIC PROPERTIES



















































































































9. L940 39732. [
9.2100 40662.2
9.2250 4L574. l
9. 242 L 42497.6
9.25/4 43422.5
9.2 /2b 44349. 1
9.28/4 45277.1
9. 3020 46206. 3
9.316_ 47137.4
9. 3305 48069. b




































































































































































































































































































































































































T, Cp, Hr-Ho,  col/mole OK col/male 
 
------ U 
0 .5bU') 5.  
0 1.29S1 3~~. 3 
90.1.)  .. 14 "Jl) nOb." 
UO .1421 120.1 
U .0707 830.0 
> 0  .. 0't92 J~j6.j 
UU .0'.) hJ 241.4 
UO .0Hlj(; ~43. 1 
0 . lIt 7B ')6')9.0 
0 .2312 37B.4 
lOGO .3799 1u6.4 
1 0 .4372 18'14. I 
200 .5470 ti~':l3.9 
j 0 .&~7ti ) 04.2 
1400 I  7644 lUU5.4 
500 .8662 lU~U6.Y 
1600 .9622 1698.4 
700 B. 520 4~9. 2 
8UO H.l ~:H) 1 308.6 
9 0 u.2112 4126.0 
00 h.26;2 149,1.0 
ZlJD .o351·-J ,782.) 
noo 6.4 H lub 1.i 
300 .4111 17405.5 
4 0 H.5243 8 1,.3 
5 0 8. 3') 1~170.3 
600 B.6201 30.0 
700 ."033 0894.1 
8 0 H. 7031 11&2.5 
9 0 .7416 226:>4. " 
JOOO H. 72 3510.8 
100 b.8108 4390.Z 
2 0 ti.8'+26 Z5212.~ 
BOO H.A720 61~S.1J 
400 . ')0 10 7047.1 
'>00 .9281 n J .d 
6 0 R. 5 ~ d833.:J 
7 0 B .. 978':> 1.972.lJ.b 
800 CJ.OO~O 062H.6 
.i9 0 .024~ 1529., 
0 . 6L .32433.4 
1 0 .)6"10 B39.1 
2 0 . 70 4246.8 
3 0 ~. 1063 ,1,6.5 
4 0 .1 '>0 60b8.1 
"00 Y.i4hJ b~bl.) 
600 'l.1bl» 7896.7 
7 0 'J. 1775 813.5 
800 'l.lY U ~ 132. I 
9 0 .2100 06>2.2 
, 0 <).2?:)6 1574.1 
1 0 ~. 421 2'.<.)7.6 
, 0 .2514 3422.5 
3 0 ~. 212., 4349.1 
')4 0 .2814 5277.1 
, 0 ~. 2() 62u6.' 
; 0 .31b~ 7137.4 
S luU <). 305 1+(j069. iJ 
"lOO Y.34'+':> '.9 03.  
:>yt)o .35fH " 3d. 6 
,, 00 .37l'J Sua,5. i.. 
ABLE I. ontinued. ERMODYNAMIC ROPERTIES 
64) H as); olecular eight, 7.008 
ormation m i ned 
S,!-, -( f-H01, Hr , r f rence lements 
l/male O  col/mole c l/mole (I:::.Hrlf, la lo f l/mole 
---- --
0 Il.O~.6 4254~9 
-------
j'3.iJ48lJ nd.~ %1.5 104.6 19.4259 
1.012J &03.2 U60't.9 ~278. 7 .3429 
It j .. U /2 I lU 79.8 ')Jl2. , H2.5 . 987 
Jo'!%v ll 61.0 ~12J.7 312.8 5.9567 
4 S .. 'Jd 11 l ~61.'J (Hb.2 ~320.9 -4.2599 
1.~';J6o 0241.8 10742.1 312.0 .2417 
0 • .'3411 5063.7 11 47.0 2tl9.3 2.5640 
~.91l1 003.7 Ul~d.7 25~.9 2.0815 
::>J.Hdil ;04,.3 12H6,.2 21,.8 1.7210 
-; 1. 210 0176.4 3>84.0 'il72.U 1.4418 
'.li:'.4j4J 5388.1 4312.0 127. I 1.2194 
, .1981 0673.3 ;050.3 0d2.7 .0387 
'.lJ .. CI?OJ &026.0 79 J.6 03 .9 - . 886 
~ 4. 4r., tJ:> 1441.d 655';.8 H 99.0 .7622 
».on') 6916., 7 31.0 960.1 0. 546 
j S.o ~6:) 1 £446.1 18112.6 n2.7 0. 615 
6.079d 8029.4 189 4.0 87.0 .4803 
:J&.jb~j 3661.8 9704.8 UH52.8 .4 90 
7.021'J 9341.7 0514.2 819.8 .3459 
? 1. 4b'J-J 5066.7 l1H. I 786.9 .2896 
07.8930 0835.0 210;6.7 7'>4.' .. .2 93 
8.2'J8'; 0 644.H LZ988.6 7<1.6 0.1938 
':id.6ucLJ 112 94.3 3826.9 d688. -, 0.1527 
).0641 1 382.0 't671.2 6,4.9 . l50 
'1.42'0 24306.6 5-;21.0 620.5 0.0810 
:}~.774d 30266.8 6n,.9 H H5.2 0.0496 
60.1120 3 261.2 1235.6 048.6 0. 209 
(:);].4381 42288.8 Z8099.8 ,,11.0 . 058 
bJ. 7'j 3') 4b34~.5 H96d.2 il471.9 . 302 
1. 600 544 9.3 I.'Hi4u .. 4 8431.'> .0530 
1.3570 60560.2 0710.5 389.~ .0742 
(,1.(,453 6710.'t l~~5.8 345.6 .0938 
('1.925b 72889.0 ,12470.5 300.1 o. 1122 
2.1981 7~095.2 164.3 2~3.5 .1293 
2.4b3) 8,328.4 4251.0 204.5 .1453 
2.721') 91587.7 5144.5 1,3.4 .1603 
2.973d 9 872.6 6038.6 101.3 .1745 
(d.2194 04182.2 1b9h.3 047.6 .1877 
3.4592 10516.2 7834.3 ~91. 1 .2 02 
3.6931 16873.') JtJ73:>.6 934.1 .2ll7 
b l.9,uu 23254.7 196B.l 874.9 . 230 
4.14,"1 29658.1 0544.8 814.8 .2 33 
4.3644 36083.1 'i l4~2 .. 5 / 52.4 .2 34 
4.'.>18 .. 42530.8 2162.1 6ti8.8 .2527 
"".788e 48999.2 3273.7 623.1 .2 16 
4.9'lll 5488.2 4 "'.2 56.6 .2699 
0.1944 61997.7 '>102.3 488.2 .2778 
6:1.3910 68527.0 601-).2 1418.2 .2853 
bS.Sd50 75075.9 6'137.7 346.3 . 925 
5. 747 81643.9  7'd') 7.9 273.0 .2992 
D'J.Ybl..; 8230. H H7 9.7 198.9 .3057 
,,6.143J 94836.2 9703.2 1 3.2 .3119 
~.J23;> 01459.6 , 6 8.2 046.2 .3177 
tJ6.~uOLi 08100.7 ':>ij54.8 'U,7.7 .3231 
6.6134 14759." S /f{j2.7 88.0 .3286 
b6.d441J 21435.4 34 U.l 806. I . 3<; 
,,7. 0117 28128.2 ; 343.1 724.5 .3384 
& 7. L 7b ( 34817.6 ~27:>.4 641.4 .3429 
7.3191 41563.4 6101.2 ':>6.9 .3472 
u 7. 't99J 48305.4 '1l 4.3 6470. '/ .3515 









1 2{)39.2 0 .9662 
102341.') 70.2141 
102347.6 9.7515 





1 04ll2. 0 .~1635 




05345.5  .6871 
0 559.0 .5897 
1 5762.5 .6276 
1059>6.6 . 771 
106[1d.J .0197 
06319.1 .3409 
1064H8. I . 289 
1066'>1.4 .1744 
106807.7 . 696 
106958.2 .2079 
07103.2 .7842 
107243.3 . 939 




107883.1 . 269 
1 8001.1 .5731 
108116.8 . 352 






1088"10.1 . 055 
108972.1 0.1471 









10 949.7 .3428 
10044.6 .4371 
10l.l9.l 1.5278 









































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES






























































































































































































































































Formation from assigned Formation from
reference elements gaseous atoms
(AH_)f, IOglo Hf AH_, IOglo K
cot/mole col/mole





















































aA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
P, 317.30 ° K,
T, Cp, HT-HO' OK col/mole O  ol/mole 
 ------  
C .SHI <;t:.E 
C .9tEl CJS 3. f:. 
St.15 .9UI. 401.; 
C .9CPl 4'C.4 
a CC  .9eE I 19U.3 
C . 9C El 484.1 
blC .9UI 9£C.9 
(( .9H2 477.7 
H  .9tE2 974.0 
sec .9fE2 71.~ 
I[ e It .. Sf:. 8 3 968.2 
Il  ( .9te5 465.C 
2(C .StS3 6 I. S 
l.~OC .<;1(8 458.9 
4CO .S1;<1 (956.1 
5(( .9]9C 453.7 
6ce .9E1( 1952.0 
7 (  .. S <:; f: 7 451.2 
H( ( .C147 951.9 
IS(( .C~5C 9454.3 
(C  .. C cIS 9959.2 
IC( .CS3S 10466.9 
2((  .. 3 17 1 918.1 
.i3 C  .. 1753 1493.5 
4C( . 246 2013.4 
5(( '5. 792 2538.5 
t.\,.C .2~87 3C6g.4 
((( .4(2e 3606.4 
 8( C  .. 41 (C; 4150.1 
SCC 5.5 24 47(C.7 
} ( . (It? 5258.7 
I ( .6<;33 5824.2 
CO .7716 6397.4 
?CC .80(9 6918.5 
4(( '5.93CI; 15t7.t 
5(C .C let le164.7 
l: C .(8S9 dUg.7 
7(( (.He3 9382.6 
UC L.2~S2 ze O.3 
9 C t:.32C4 C6;1.6 
(((  .. C, 34 1267.3 
1(C C.4E4C 191G.2 
2(C . ::: 1 <; 2560.0 
3C( .5 S ·,C 321l:.5 
4((  .. C:f:S 3879.3 
5U C.7177 4548.2 
t ( .7731 5 ,2.7 
7(( .8;:2 59C2.7 
E([ .87~8 65E7.7 
S C .Sle9 7277.3 
l( .9(C6 7971.. 3 
'J Ie c f..S~E(! 8 69 .. .; 
 2( C .C2~7 9371.0 
3(( .U52 075.9 
4(G .(<;36 C7f3.9 
5 ( C .1158 14<;4.1: 
 C .14 C9 ; 2C7.t 
~J 7 ee- L 1  (1 2922.(; 
8CO . 1] 65 3639 .. 5 
SCC l l C3 4357.9 
I. (( C .2[1:) 5077.5 
BLE I. ontinued. ERMODYNAMIC OPERTIES 
65)  as); olecular eight, 3 .975 
ormation rom signed 
ST' -(Ff-HO l , HO T' eference lements 




-------  13698.7 490 I.e -------
3. 521 858.5 74195.& 15264.7 158 .. 1097 
6.S'163 t.'tCS .6 ·'4[92.4 5 2C.5 75.8216 
H. 8 C 1 14C.6 '>lH.C "I~C.C 8.7684 
9.0 01 IG212.H E 18S.2 51 8.7 8.4285 
C. 4CC 1A8.7 5tEc.C 4902.4 4.1687 
1.548C 82n.2 61U.8 4775.C 6.,905 
2. 544 24'11.7 U79.6 4647.6 1.1478 
3 .22C~ E776.5 116.4 452(.2 7.266. 
3.883t 132.4 7673.3 43S2.8 4.36lC 
4.4 8< ;:550.6 817C.l 42&5.4 2.lC49 
4.9923 C024.1 8(66 .9 411B.I IO. C30 
0.4 0£ 
'
,5 7.4 "lSl63.7 401(.7 .8314 
5.ESEl <'.)115.9 9 CC.6 3883.4 .&071 
6.2959 :725.<;; t l57.6 1:'7'::,f:..2 -6.5729 
6. 644 0l4.1 e(654.8 73629.2 5.688C 
7.0071 3C57.9 1 152.5 35(2.6 4.9224 
7.3293 t 74.9 ~lt5C.7 3710.7 .2537 
7.632C 2523.1 0215(.C 73251.7 . 46 
7." 181 730G.8 ?C':lC.6 31 R .2 .1419 
8.le9< E21C6.3 03153.1 3CC6.4 .675G 
E.4487 26938.3 3C57.9 2 87.1 - .2 55 
8. 96: <j 179 5 .. C c~165.7 271G.6 .e7&? 
Lte .. 934; U77.3 41.7C.9 2657.7 .5326 
S.163~ lGI5E2.? 5192.2 2548.8 1.2190 
S.3846 l E5C9.7 5712.1 2 44.5 .9320 
9.599C 1458.9 e62 7.3 2345.5 .6&83 
S.8C72 Ilt429.3 BtltE.l 
'5 .CC99 214 0.2 873(5.2 
C.2C76 26431.1 e 848.8 
( .4CC8 31461.5 8399.5 
C.5899 3(5 1.1 e <;51.4 
(. 753 41579.4 bS522.9 
(.<;573 4U66.C S C96.1 
1.l361 517 (.7 SC61"/.3 
1.312( 56£93.2 S1266 .. 3 
1.4851 62C33.( S18C3.4 
1.6 55 0/19(.1 S246<.4 
1.8234 72364.1 93(81.4 
1.9ESS 77554.7 ::J702.1 
2.1521 82761.8 "43 C.3 
2.3 31 IElSES.l S4SU.I 
2.471(; 93224.3 S5 CE.S 
2.6284 98479.3 S625E.8 
2.7829 C374<;.9 t;t;S15.2 
~2.q S~ 9035.9 S7578.1 
3 .. C85C 1t,33t.C; ~e24(:.9 
3.2338 1S652 .. 9 senl.5 
~.3eOl 24S83.6 S9CO\.4 
j.524~ 3(328.8 0028(; .. 4 
~;. 66: 35&E8.4 l C97t.1 
~; .. 8C67 41(62.1 I I67C.l 
3.944~ (449.7 1(;Z3tE.I 
4.C811 51851.0 l3CtS.7 
4.2154 5126'5.8 lL37 4.7 
4.3471:: 2t2LS4.C lC 1t82.7 
4.4782 /81 5.3 Ie ~ 1 q 3 .. =} 
4.6066 35139.6 1 >9U.3 
4.733.t: 1S(;';;e.t lctC21.4 
4.857<; 84536.1 07338.2 
4.9801 <;C(28.1 lLi:C5t.6 
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TABLE III.- Continued. THERMODYNAMIC PROPERTIES
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a/./_ refers to crystal lv state.
bMeltlng point.
6 
ABLE I. - ontinued. ERMODYNAMIC OPERTIES 
6)  rystal , rystal I, uid); olecular eight, 30.975 
T, Cp, Hr -HO,a 
oK ol/mole oK ol/mole 
0 -----  
1 0 .281 13.2 
0e .041 54.2 
98.15 .694 282.3 
0 .705 292.8 
b 317.30 5.798 392.3 
17.30 . 42 549.7 
0 .242 065.9 
0 .242 690.1 
0 .242 314.3 
0 .242 938.5 
0 .242 562.7 
0 .242 186.9 
1 00 .242 811.1 
11 0 .242 4 5.3 
2 0 . 42 059.5 
300 .242 683.7 
4 0 .242 307.9 
5 0 .242 932.1 
600 .242 56.3 
700 .242 101 0.5 
8 0 .242 0804.7 
9 0 .242 1428.9 
0 .242 2053.1 
1CO .242 2677.3 
200 .242 301.5 
300 .242 3925.7 
400 .242 4549.9 
5 0 .242 5174.1 

































ormation rom s igned 
-(Ff-H(jl,a Hr , f r nce lements 
o  ol/mole ol/mole t:,.Hfl(, loglo ( 
ol/mole 
 282.3 0 -------
25.8 .,1069.1 0 0 
i4.0 28.1 0  
693.5  0  
712.0 0.5 0  
87.9 11 .0 0  
87.9 67.4 0  
846.0 83.6 0  
146.2 407.8 0 0 
572.1 032.0 0  
102.5 656.2 0  
722.4 280.4 0  
0420.5 904.6 0  
2188.1 528.8 0  
4018.2 153.0 0  
5905.2 7.2 0 0 
7844.2 401.4 0  
9831.4 7025.6 0  
1863.1 649.8 0  
3936.5 274.0 0  
6048.9 898.2 0  
8198.0 522.4 0  
0381.9 0146.6 0  
2598.6 0770.8 0  
4846.5 1395.0 0  
7124.2 2019.2 0  
9430.2 2643.4 0  
1763.4 3267.6 0  











8 706.6 4.4340 
73540.2 .4340 
74902.4 4. 681 
H775.0 6. 905 














2887.1 .2 55 
2770.6 . 765 
72657.6 .5326 
72548.8 . 190 
72444.5 .9320 
72345.5 . 683 
257
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aA change in phase of an


































































































































































































































































































































































T, Cp, Hf-Ho' 
O  ol/mole OK ol/mole 
,~: 
------ 0 
EL' .9601 95.3 
20C "1.1946 399.5 
90 .. :) .6561 128.2 
0 . 645 147.3 
a4L~ .0493 929.2 
5 0 · q.3105 748.0 
6ec ['.4851 588.4 
7CO .6C49 43.2 
BOO .6902 308.2 
U .7532 180.5 
10CU K.8012 bO:;8.4 
1 (· .8390 940.5 
2 U .8695 825.'1 
3u(. .8948 0714.2 
400 .9 61 16C4.8 
5 C .9345 2497.3 
6c(; .95 C6 1 391.6 
70e .9650 4287.4 
8 0 .9780 5184.5 
9 0 .9 98 6082.9 
(; .0C07 6982.5 
?lOG .0109 7883.0 
2(0 '1. 205 8784.6 
300 .0295 9687.1 
4(;0 .0362 0590.5 
500 .0 64 1 94.7 
6 0 .0544 2399.8 
700 .0620 305.6 
CO .0695 4212.2 
9 C .0768  '>119.5 
00 .0839 6027. 5 
1 0 .0g09 6936.3 
2CO .0978 7845.7 
300 .1C46 8755.3 
400 . 113 9666 .. 6 
500 . 180 0578.1 
6 0 .1248 1490.2 
700 .J 315 2403.1 
800 .1383 316.5 
9 0 .1452 4230.7 
00  .. 1522 5145.6 
1 0  .. 1593 6061.2 
2 0 .1 66 6977.5 
3 0 .1742 7894.5 
4 0 ~.182U 812.J 
CO . <,)OQ 9730.9 
6 0 .1984 06,0.3 
700 .2 C 72 1570.6 
GO .2163 2491.8 
9 (; . 259 3413.9 
00 .2359 4 36.9 
1(0 .2 64 5261.1 
2 0 .2574 6186.2 
,>Joe .2b90 7112.6 
4 0 .2812 8040.1 
GO .2940 8968.8 
6 0 .3014 9898.9 
S70e .3215 0830.3 
BOO . 362 1763.2 
GO .3517 2691.6 
0 .3678 3633.6 
ABLE I I. - ontinued. HERMODYNAMIC ROPERTIES 
67) 2 (gas); olecular eight, 1.950 
ormation ram signed Sr, -(Ff-HOl , HO T  reference elements 
ol/mole O  ol/mole ol/mole (I:;Hrlf, lo lo f 
ol/mole 
------- 0 1311. f.) 3862.1 -------
4.2777 732 .. It J2U2.B 34 )1.0 6.'c758 
9.1 94 1:,430.4 j 1 1.0 3173.2 -29. 5B~') 
2.1 7b 1140 .7 3't41) .1 3 4'>.7 1/.4')01 
'>2.1550 Ij~04.2 j345~.B 34,18.8 7.338', 
04.4159 H837.? 4246.6 2619.4 ll.j2'J~ 
6. 420 't 73.0 3~ (65.:> J2~49.8 7.1806 
7.7737 075.fJ 5905.9 [841. B - . 54 
9.G912 '>920.6 36760.7 144n.2 .7983 
0.2461 1 88.7 ~(625.7 1064.8 .5UU 
1.2735 7965.6 d498.v 0608.8 .6408 
2.1 83 4140.0 '-J375.9 u318.2 . ';Iooe; 
3. 390 0402.5 c257.9 951.9 .3012 
3.8095 67 5.4 1.11 3.4 9588.9 .1918 
4.5204 13162.4 2U31.7 29228.8 O. 6U 38 
5.1 04 9647.8 2922.2 0871.0 J. 9'>2 7 
5.7962 &197.0 3014.8 8 5.1 .2513 
6. 734 2805.8 4709.1 8 61.0 .~O)4 
6.9164 ()470.S :"604.9 7 08.4 1. 1 43 
7.4 92 06 8.1 65 2.0 1457.1 . ')316 
7.915C 129 5.~ 7400.4 107.1 .1060 
8.3 64 19170.2 'tnJOO.O 6758.3 .26)Y 
<l.8157 26630.0 9200.5 6410.5 .J992 
9. 52 532.7 ~ ..... 102.1 60 3.6 .:;234 
9. 36J 4(J476.4 1004.6 5117.-1 . b 352 
0.0208 41459.4 " 908.0 fj312.7 .1363 
0.3899 5 480.1 2812.2 5028.6 .8281 
-10. 49 615;6.~ 5J717.3 
1.0 68 63628.6 ~4623.1 
1.4165 7 753.9 ~S~29.7 
1.7348 82911.5 6437.U 
2.0427 90100.'5 B45.0 
2.3401 9 319.8 :'8253.8 
2.6 94 04568.3 9163.2 
2.9095 1345.3 0073.3 
3.1 13 19150.0 0984.1 
73. 4510 26481.4 1895.6 
3. 702~ 38.8 1-260 1.7 
3.9 2  41221.6 3720.5 
4.1 62 4d629.1 4634.0 
4.4337 '> 060.7 '>48.2 




5. 122 7il493.8 8294.9 
'>.3280 H6015 .. 8 n12.0 
.'>390 9,559.2 (;12~.8 
.7 54 0 123.5 1048.4 
5.9475 0t)708.1 n 67.8 
.1 54 16312.8 2 88.1 
76. 93 2 9]7.1 3809. J 
6.5295 31580.6 4731.4 
6.7160 39 42.9 15654.4 
16. 90 46923.6 ~78.5 
7.0786 /t622.6  l?O 3 .. "{ 
7.2551 623 9.3 "{8430.1 
.4 84 7'.073.5 ')351.6 
7.5189 71824.9 00286., 
71.7664 :'593.1 0 216.4 
f."31) ' l l8.1 H2 47.8 
lB.0935 0 179.3 d3 80.1 
8.2533 0d996.7 ;.)401'} .1 






l glo  
- 160H0.0 --------
1163Id.3 49. 436 
- 1 6&1.3 121.0~33 
116'H4.3 0 .. Q/ .. b6 
l6~18.? {9.5182 
- 7125.4 ')0.2U18 
113UC.l 5.4005 
- 17453.4 36.8'>02 
17?92.2 jC.73~3 
17120.8 6.1438 
- 1'1842.1 2.5689 
ln957.'! 9.7G61 
- 18069.? 17.3615 
18177.8 ?~O'j9 
- 1 283.6 13.7496 





18905.7 .4 60 
19015.9 6.7718 
11 'Jl30. 8 .1523 
- 19251.1 5.5885 
- 19379.0 ~. 07 32 
ln516.3 .6 03 
- 1%6<..3 4.1647 
19819.0 3.7621 
119987.3 .3 88 
20168.0 . 41 7 




21281.2 . 148 
21548.6 . 783 
21831.2 . 548 
1 9.2 .9433 
2442.2 0.7421 
IU7 0.1 . 521 
2HI2.5 C.3703 
- 23469.0 0.1981 
2 839.2 .0 33 
24222.6 - .1241 
24618.5 0.2741 
25026.3 .4188 
- 2'>445.4 - . :>71 
25875.2 - .689"1 
26Jl4.8 - .8172 
2 763.'5 .9397 
21220.3 .0577 




- 29601.1 - .5878 
-!lCI0G.3 - .6834 
- 30'>96.2 - . 759 
-UI0"4.9 .8654 
- 31 95.8 .9523 
- 320')8.1 - .036, 
- 32601.4 - . 182 
 ange  ase f  sig d f rence lement s curred tween t is t mperature d t e receding t mperature, elting int f 
, 17.30  . 
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TABLE Ill - Continued. THERMODYI_AMIC PROPERTIES

































































cA change in phase of an



































































































































































































































































































































































T BLE III. - ontinued. ERMODYNAMIC P OPERTIES 
( 8) P4 ( as); olecular eight, 1 3.900 
rmotion f om o s igned rmation f m 
T, Cp, r- o r, (Ff O l , Hr , r f r nce lements gaseous atoms 
o  col/mole o  col/mole col/mole O  c l/mole c l/mole (f::..Hrlr, l glo r f::..Hf, 
l/mole c l/mole 
". 
() ------ 0 ------- 0 1 62.1 1 791.3 ------- - 84132.9 
100 8.8988 811.4 ;d. 89 4537.5 1 473.6 7, .0 - 6. ,680 - 85308.7 
2CU 13.2939 2.9 6 .0 31 1 279.7 585.0 1 697.4 - .5803 - 86184.5 
293.15 16.0516 3377 .9 66.8954 567.0 040.0 040.0 - .3968 - 86680.0 
30("' 16.0B78 07.6 6. 948 1 690.8 069.7 1 02 .7 - . 33 86687.0 
a 4 0 0 17.5100 5 95.2 1.8398 640.8 5757.3 1 622.7 - .9310 - 86986.7 
sec 18.2811 68BB.3 75.838C 31030.6 1 S50.5 1 919.1 - .5 80 - 87180.8 
6LO 18.7352 8741.0 79.2145 787.7 403.1 275.0 . 579 87315.4 
700 19.0221 10629.9 82.1257 46858.1 292.0 67.1 . 295 - 87413.8 
eoo 19.2139 542.3 B4.6791 5201.0 3204.4 082.7 . 348 - 87488.6 
90C 19.3479 14470.8 86.9503 3784.5 5132.9 14.3 . 325 - 87547.4 
100D 19.44'>2 410.7 88.9941 583.5 7072.8 57.4 . 570 - 87594.8 
llOC 19.5178 18359.0 '10.8510 577.1 021.1 08.9 . 297 - 87633.8 
1200 19.5735 0313.7 . 518 748.5 30975.8 6.8 . 645 - 87 66.7 
130e 19.6171 22273.3 94.1203 1 c083.1 2935.4 29.6 . 711 - 87695. O. 
1400 19.6519 4236.8 .5754 109568.8 4 98.9 796.4 . 560 - 87120.4 
lSuO 19.6HOO 26203.5 96.9322 91 4.9 6865.6 266.2 .3240 - 8 144.3 
16ee 19.7031 28172.6 .2031 128952.3 834.8 738.6 .3787 87768.2 
1700 19.7223 30143.9 .3982 3 833.0 0806.1 213.1 .4227 - 87793.9 
1800 19.7384 32117.0 100.5260 4 829.7 2 79.1 689.4 .4581 87823.3 
1900 19.7521 4091.5 01. 935 8936.2 4753.7 167.1 .4865 87858.7 
20cO 19.Hn 6067.3 102.607C 9146.7 6729.5 646.1 .5089 87902.2 
2100 19.773tl 8044.2 03.5715 79456.0 8706.4 126.2 .5266 81956.3 
2200 19.7825 40022.1 104.4916 8~859. 5 50684.2 607.2 .5402 8023.4 
2300 1 <J. "{902 42000.7 105.3712 200352.9 2662.8 089.1 . 533 81 6.0 
24(,0 19.7969 3980.1 06.2136 10932.5 54642.2 571.6 . 576 -288206.4 
2500 19.8C28 45960.1 107.0218 21594.5 &22.2 054.8 .5624 288327.0 
2600 19.8C80 7940.6 07.7'186 32335.8 8602.7 288469.9 
2700 9.8127 921.6 08.5463 43153.3 05 3.8 8637.0 
2800 19.8169 1903.1 09.2669 5 044.1 2 65.3 8830.1 
9 0 9.8207 53885.0 109.9623 65005.8 4547.1 89050.8 
3000 19.8241 5867.2 10.6344 76035.8 6529.4 89300.3 
3100 9.8271 57849.8 Ill.2844 8 131.9 8511.9 89579.7 
32CO 19.8299 9832.7 lll.9140 982n.0 0 94.8 - 89889.8 
3300 19.8325 1815.8 ll .5 42 095 4.1 2477.9 - 90231.1 
3400 19.8348 63799.1 ll3.1163 20796.3 1 461·.3 9 604.1 
3500 19.8369 5782.7 13.6913 32136.8 6 44.9 91 008.8 
3600 19.8389 766.5 14.2501 4 534.0 8428.6 91445.1 
3700 19.8407 9750.5 114.793.7 54986.3 0412.6 9 912.8 
800 9.8423 71734.6 115.3229 &492.2 2396.8 292 ll.4 
390C 19.8438 3719.0 ll . 83 78050.4 4381.1 292940. :I 
4000 19.8453 75703.4 116.3407 896 9.5 6365.5 93498.7 
4100 19.8466 7688.0 16.83G8 0 3 8.1 8350.1 -294085.6 
42CC 19.8478 79672.7 117.3090 130 5.2 0334.8 94100.2 
4300 19.8489 1657.6 1 .7761 24779.6 92319.7 95341.2 
4400 19.8500 3642.5 18. 324 43&580.1 94304.6 296007.5 
4500 19.8510 85627.6 118.6785 48425.7 96289.7 96698.0 
4600 19.8519 7612.7 ll . 148 460315.5 98274.8 - 97411.1 
4700 19.8'.)28 89597.9 119.5418 72248.4 0260.1 98145.6 
4BOO 19.8536 1583.3 ll . 597 84223.5 022 5.4 - 98900.2 
4900 19.8544 3568.7 20.3691 496240.0 04230.8 9673.5 
5000 19. 551 95554.1 120.7702 508297.1 106216.3 0464.0 
SIca 19. 558 97539.7 2 .1634 520393.8 08201.8 01270.4 
5200 19.8564 9 25.3 21.5490 53 529.5 10187.4 02091.4 
~300 1 g. 8 570 10 511.0 121.9272 5 4703.4 ll2173.! 0 925.7 
54CG 19.857& 103496.7 .2984 56914.7 ll4158.8 -303771.8 
5500 19.8581 10'>482.5 1 2.6628 569162.8 6144.6 -304628.6 
5600 19.8586 107468.3 123.0206 581447.0 ll8130.4 -305494".8 
5700 19.8591 109454.2 12 .3721 593766.7 120116.3 -306369.2 
58CC 19.8596 111440.1 123.717'> 06121.3 1 2102.3 -307250.7 
5900 19.8600 13426.1 124.057C 618,10.0 124088.2 -308138.1 
6000 19.8604 15412.1 124.3908 630932.4 126074.3 -3 9030.5 
aA change in phase of an a signed r f r nce lement has o curred between this temperature and the pr ceding temperature. Melting point f 
P, 317.30· K. 
loglo K 
--------
6 5. 708 
3.7060 
1 0. 766 
1 9.3808 
1 "f .1436 

























































TABLE llI. - Continued. THER_0DYNAMIC FROPERTIES
































































aAchange in }hose of an






























































































































































































































































































































































































































TABLE III. - Co tinued. THERMODYNAMIC PROP RTIES 
(169) PC13 (gas)) molecular weight, 137.346 
Formation from ass igned 
259 
Formation from 
T, Cp, Hr-Ho, ST' -(Ff- O l , Hr , r ference l ments gaseous atoms 




0 ------ 0 ------- 0 ,436.7 -70864.2 ------- -231490.4 
100 l.09S7 892.5 58.9944 5 06.9 -7 544.1 -71228.8 152.7951 - 32~85.2 
200 15.1106 20.6 68.0383 1387.0 -732 6.1 -71530.1 74.8741 -233250.9 
298.15 17.1673 3816.7 74.5039 18396.7 1620.0 -71620.0 49.1280 -233651.9 
300 17.1937 3 48.5 74.6102 18534.6 -71588.2 -716 1.2 4 .8043 -233658.3 
Q400 18.2158 5624.6 9.7128 26260.5 -69812.1 -71862.2 35.7316 -233969.9 
500 18.7618 7476.1 3.8421 3 44.9 -679 0.6 - l915.8 27.8763 -234237.9 
600 19.0809 9369.6 87.2934 3006.4 - 067.1 -71949.8 22.6363 -234474.5 
7 0 9.2816 1288.4 90.2509 1887.2 -6 148.3 -71973.0 1 .8919 -2Ho83.3 
800 19.4154 3223.7 2.8349 1044.2 -62213.0 -71 89.9 16.0828 -234867.0 
9 0 9.5C87 5170.2 5.1274 70 44.5 -60266.5 - 2 03.3 13.8975 -235028.5 
1 00 9.5763 7124.6 7.1865 061.9 -583 2.1 -72014.7 2.1490 -235170.1 
1100 9. 268 19084.9 9.0548 89875.4 - 6351.8 -1 0 5.2 10.7182 -235296.3 
1200 9.6655 21049.6 0.7643 98 7.6 -54387.1 -72035.4 9.5256 -235407.6 
1300 19.6957 3017.7 lOZ.3396 10023.8 -52419.0 -72045.8 8.5164 -235506.8 
400 9.7198 4988.5 03.8002 20331.7 -50448.2 -72056.8 7.6512 -235595.7 
500 9.7393 6961.5 05. 614 30780.6 8475.2 -720 8.6 6.9013 -235676.1 
600 9.7553 8936.2 06.4358 41361.1 - 6500.4 -72081.4 .2450 -235749.3 
1100 9.7686 0912.5 07.6339 52065.2 45 4.2 -72095.3 . 658 -235816.7 
1800 19.7797 2889.9 08.7642 62885.6 42546.8 -72110.6 5.1509 -235819.6 
900 9.7892 4 68.4 09.8339 73816.0 -40568.3 - 21 7.2 .6900 -235939.2 
2000 19.7973 6847.7 10.8491 84850.6 38589.0 -72145.2 4.2752 -235996.6 
100 9.8043 827 .8 1.8152 95984.2 - 608.9 - 2164.7 .8997 -236052.9 
2200 19.8103 0 08.5 12. 367 072 2.1 346 8.2 -72185.8 3.5583 -236109.2 
300 9.8156 2 89.8 13.6174 218530.2 -32 46.9 - 208.5 3.2465 -236166.4 
400 9.8202 4771.6 14.4608 29934.4 0665.1 1 32.7 .9 06 -236225.4 
2500 19.8243 6753.8 15.2700 414 1.2 2 682.9 -72258.6 2.6975 -236287.1 
2600 19.8279 8736.4 116.0476 52987.3 26700.2 -236352.2 
2700 19.8312 0719.4 116.7960 64629.7 4 1 7.3 - 36421.5 
2800 19.8341 52702.7 117.5172 76345.6 2734.0 -236495.5 
2900 19.8367 4686.2 118.2133 81 2.3 075 O. 5 -236574.8 
0 9.8390 670.0 18.8858 987.5 8766.7 -236659.8 
3100 19.8412 8654.0 19.5364 1908.8 6782.7 - 36751.0 
2 0 9.8431 638.2 20.1663 23894.1 4798.5 - 36 48.7 
3300 19.8448 2622.6 0. 17C 359 1.4 28 4.1 -236953.0 
4 0 9.8 64 4607.2 21.3694 48048.8 0829.5 -2 1)64.2 
3500 9.8479 65 1.9 21.9447 60214.7 844.8 -237182.5 
6 0 9.8493 8576.8 2.5039 72437.3 -6859.9 -237307. 7 
3700 19.8505 0561.8 23.0478 4715.0 874.9 -231440.0 
3800 19.!l517 2546.9 23.5172 97046.3 89.8 -237579.3 
9 0 .8527 4532.1 4.0928 09429.9 04.6 -237125.4 
4000 19.8537 6517.4 4. 955 21864.5 80.7 -237878.3 
4100 .8546 8502.8 5.0857 3 348.6 6.1 -238037.7 
4200 19.8554 488.3 5.5642 6881.2 51.6 -238203.4 
3 0 .8562 8 473.9 1 6.0314 9461.1 37.2 - 38375.3 
4400 19.8570 459.6 1 6.4879 2087.1 2.9 -238552.9 
4500 19.8571 45.3 6.9341 4758.3 08.6 -238736.1 
4600 19.8583 88431.1 7.3706 1473.6 94.4 -238924.6 
4700 19.8589 9 417.0 7. 971 0 32.1 980.3 -239118.0 
0 .8 95 402.9 8.2158 3032.9 966.2 - 39316.0 
4900 19.8600 9 388.9 1 8.6253 5875.0 1 95 .2 -239518.4 
5000 19.8605 9 374.9 1 9.0265 5 8 57.6 938.2 -239724.7 
5100 19 .. 8610 360.9 9.4198 1680.0 924.3 -239934.6 
5200 19.8614 0347.1 9.8055 5 4641.4 910.4 - 40147.9 
0 .8618 102333.2 1 0.1838 5 1640.9 896.5 -240364.3 
5400 19.8622 1 4319.4 0. 551 6 0671.9 82.7 -240583.3 
5 0 .8e26 1 6305.7 0. 195 3751.6 3 869.0 -240804.7 
5600 19.8629 1 82 1.9 1 1.2174 6 6861.6 3 8 5.3 - 41028.3 
5700 1 .8633 1 0278.3 1.6290 6 006.9 841.6 -241253.6 
5800 19.8636 1 2 4.6 1 1.9744 6 3187.2 3 827.9 -241480.5 
5 0 1 .8639 1 4251.0 1 2.3140 6 6401.6 3 814.3 - 41 08.1 
6000 19.8642 116237.4 1 2.6479 6 9649.7 4 8 0.7 -241937.9 
aA change in phase of an a igne  r f rence el ent h  o curred b en th  t perature a  t  pr ceding t perature. M lting p i t of 

































































TABLE ilI.- Continued. THERMODYNAMIC PROPERTIES






























































































































































































aAchange in phase of an assigned reference element has
317.30 ° K.
-(F{-H_), Hh
































































































































































































































T BLE III. - ontinued. ERMODYNAMIC P OPERTIES 
( 0) P 3 ( as); olecular eight, .975 
r ation fr  i ned ation fr  
T, Cp, HO -Ho T 0' Sr, -(Ff-HOl , r , r rence l ents gaseous ato s 
oK col/mole oK cal/mole cal/mole oK col/ ole cal/ ale (b.H lf, b. r, 
l/mole 
la  10 Kf 
c / ale 
0 ------ C ------- 0 - 540C.7 2C'53.9 ------- - 1CCO.0 
100 .740, 0.2 .1036 5 0.1 459C .4 ;:213,<;.C 51.14,4 - 52182.2 
200 ll.6208 1 28.1 .0 34 lC180.5 23572.5 - 1972.3 9.0271 - 5 238.5 
298.1~ 14.0278 'lon.3 65.1539 1 3 .3 - 2308.4 2308.4 9.1250 - 54062.9 
300 14.0t65 18.3 .2408 454.0 - <:2282.4 - 2313.7 8.1202 - 54076.3 
a 400 15.7,19 4617.0 69.5403 1 9.2 20783.7 2743.3 7.5875 - 46<;4.8 
500 16.9286 6257.0 73.1952 340.6 - 19143.7 2435.6 .2381 - 5147.8 
600 17.6789 7989.9 .3526 7821.7 - 741C .8 23074.1 . 931 5486.4 
700 18.1876 C;784.8 79.ll84 598.1 15615.9 23178.8 6 .3831 3 5746.2 
ROO 18.5435 622.3 1.5H6 3635.0 13778.3 23261.7 .6720 - 9 0.5 
900 18.8C04 13490.2 83.7714 1904.0 191C.5 2 33C.2 .8944 - 56114.9 
1000 18.9909 15380.2 85.7625 0382.3 - 1 2C.5 - 23389.C .4 07 - 56249.7 
1100 19.1356 17286.9 87.5796 9050.7 08113.8 234 1.4 .0321 5 362.1 
1200 19.2480 1 <;2 C6.3 .2497 7893.3 06194.4 2348<;.5 . 324 5t457.1 
l300 19.3361 21135.7 90.7940 6896.5 04265.0 2 534.9 .2012 5t538.7 
1400 19.4C80 23013.0 92.229'1 06048.5 - 02327 .6 23578.8 .5168 56609.5 
1500 19.4662 016.8 3.5 07 153 9.3 0383.8 23622.1 .18<;9 56671.8 
1600 9.5 41 0965.9 4. 286 24759.9 98 34.7 23665.2 6.1 35 56727.4 
1700 19.5541 919.4 6.0129 34302.5 96481.3 23708.8 4.3563 56777.9 
1800 19.5878 30876.5 91.1316 43960.3 .194524.1 23753.3 2.7584 56824.6 
1900 19.6164 32836.8 8. 914 53726.9 - 92563.9 - 237 8.9 1.3285 5 868.8 
2000 19.641C 34 7~9. 7 9.1982 63596.8 9C601.0 23845.9 0.0413 56911.6 
2100 19.6622 36764.9 0.1570 l 356' .. 9 8635.8 23894.6 8.8164 56954.2 
2200 19.6806 38732.0 1.0722 83 26.1 8 6 8.6 23945.0 l .8172 569<;7.4 
2300 19.6967 4C7CO.9 101.9474 93718.0 84699.8 23991.3 6.8499 - 57042.3 
2400 19.7109 2671.3 02.7860 04015.0 18 729.4 24051.6 5.9630 57089.7 
2500 19.1235 44643.0 103.5909 14334.1 80157.6 241C8.0 5.1468 57140.3 
2600 19.7346 46616.0 104.3646 24732.1 7 784.7 51195.0 
2700 19.7445 48589.9 5.1096 35206.1 l 6810.8 57254.4 
28CC 19.7534 C564.8 5.8279 4 753.2 74835.8 573 9.1 
2900 19.7615 52540.6 106.5212 56370.8 7286C.l - 51389.5 
3000 19.7687 4517.1 07. 912 67056.6 70883.6 57466.2 
3100 19.7752 6 ,4.3 107.8396 7 08.3 68906.4 575 9.4 
3200 19.7812 8472.1 08.4675 8623.9 6nE.6 51639.5 
3300 19.7866 0450.5 09.0763 9501.2 6495C.2 57736.6 
3400 19.7,16 62429.4 109.6670 10438.5 162971.2 57840.9 
3500 19.7<;61 4C8.8 10.2408 21 34.0 60991.9 51952.6 
3600 19.8003 66388.6 110.7985 132486.1 -159012.0 58071.6 
3100 19.8C41 t<368.9 1.3411 43593.2 57031.8 5eL97.9 
3800 19.8076 70349.4 l1.8693 54753.9 051.2 5<331.5 
3900 19.8109 2330.4 12.383~ 659 6.6 53070.3 58472.1 
4000 19.8140 4311.6 ll2.8855 7230.2 -151089.1 -358619.8 
4100 9.8168 1t2 93. 2 ll3.3748 8543.3 -149107.5 355774.2 
4200 19.8194 70275.0 ll3.8523 9904.8 -147125.7 58935.1 
4300 19.82U; 8C257.0 114.3181 4 3L3.4 45143.6 59102.3 
4400 19.8241 2 9.3 ll4.7744 4 2768.2 -143161.3 59275.5 
4500 19.8262 84221.8 115.2200 34268.0 -14ll7C.8 35,454.5 
4600 19.8282 62 C4. 6 ll .6557 45811.8 -13 19t .1 35,638.8 
4700 19.8301 8e187.5 16.0822 457398.8 -137213.2 -35,828.3 
48CO 19.8318 90170.6 ll6.4991 469 28.0 -135230.1 -36C022.5 
4900 19.8335 >2153.8 16.9086 80698.5 -L3324t.8 -36C221.2 
5000 19.8350 94137.3 ll1.3093 492409.4 -131263.4 -36C423.9 
5100 19.8365 ,tl20.8 1 .7021 504160.0 -12927<;.8 -36C630.5 
5200 19.8378 9eLC4.6 118.0873 15949.6 -1 729t.l -36C840.5 
5300 19.8391 lC0088.4 18.4652 52 777.3 -125312.3 361053.6 
5400 19.8404 lC2072.4 118.8361 539642.4 -123321::.3 61269.6 
5500 19.8415 104056.5 19.2001 1544.3 -121344.2 -361488.0 
5600 19.iJ426 l 6040.7 19.5577 563482.2 - 1936C.0 -361708.,7 
5100 19.8437 lC8025.0 1 . 089 57 455.6 1 ~7=.7 -36 931.2 
,800 19.8446 11COC9.4 120.2540 587463.8 - 15391.3 -362155.4 
5900 19.8456 ll19 3.9 120.5932 5 9506.2 - 1340t.8 -362381.0 
6000 19.8465 113978.5 120.926" 6 1582.2 -lll422.! -3 26C7.6 
aA change in phase of an a signed r f r nce lement has o curred between this temperature and the preceding temperature. elting point of 
P, 317.30° K. 
































































TABLE III. - Continued. _EMODYNAM!C PROPERTIES





















































































































































































































































































































































































































































































































aA change in phase of an assigned reference element has occurred between this temperature end the preceding temperature. Melting point of
P, 317.30 ° K.
T, Cp, Hf-Ho' 
o  ol/mole o  ol/mole 
 ------  
1 0 .9 95 87.6 
0 .9623 383.7 
98.15 .9687 067. 3 
0G .9689 080.2 
a400 . 03 76.3 
0 .0811 481.9 
0 .2099 196.1 
0 .H76 924.9 
0 .5345 670.0 
0 .6974 431.6 
1 0 .8489 209.1 
11 0 .9862 0.9 
2 0 .1088 605.6 
3 0 .2175 622.2 
4 0 .3137 0 48.9 
5 0 .3988 1284.6 
6 0 .4743 2128.3 
7 0 .5415 2 H.2 
8 0 .6016 3836.4 
9 0 .6 56 4699.3 
0 .7044 567.3 
1 0 .7487 6440.0 
2 0 .7892 7311.0 
3 0 .8 62 8197.8 
4 0 .8604 9082.1 
5 0 .8921 69.8 
6 0 .9216 0860.5 
7 0 .9492 1754.0 
8 0 13.9752 2650.3 
2900 .9 97 3549.0 
0CO .0 29 450.1 
1 0 .0451 5 53.6 
200 .0664 6259.1 
3 0 .0869 7166.8 
4 0 .1068 8076.5 
5 0 .1261 8988.1 
6 0 .1451 901.7 
7 0 .1638 0817 .1 
8 0 .1823 1734.5 
9 0 .2007 2653.6 
0 .2192 3574.6 
1 0 .2377 497.4 
2 0 .2 65 5422.2 
3 0 .2755 6348.8 
4 0 .2 49 7277.3 
5 0 .3146 8207.7 
600 . 349 9140.2 
7 0 .3556 074.7 
8 0 .3770 1011.4 
9 0 .3990 1950.1 
0 .4217 2891.2 
1 0 . 451 3834.5 
2 0 .4692 4780.2 
3 0 .4941 5728.4 
4 0 9.5198 679.1 
500 .5463 7632.4 
600 .5736 8588.3 
7UO .6018 9547.1 
8 0 .6307 0508.7 
9 0 . 605 1473.3 
0 .6912 2 40.9 
ABLE I. ontinued. THERMODYNAMIC OPERTIES 
71)  as)) olecular eight, 31.983 
rmation rom ed 
ST' -( f- 01, HO T, r ference le ents 
l/mole o  ol ol  ol/mole (b.Hfl , lo lo f 
l/mole 
-------  8215.2 0509.4 -------
9.2632 238.7 8902.9 0604.4 105.6342 
4.0879 433.9 9598.9 0458.1 - 0.3305 
6. 687 1906.6 '>0 82.5 0 82.5 2.2U50 
6.9118 1 93.4 0295.4 0278.6 .Jl.9778 
8.9200 6789.7 0 93.5 9856.2 2.8648 
0.4698 1762.9 1697.2 9586.4 7.4307 
1.7916 6 78.8 2411.4 9326.4 3.8274 
2.9146 2 15.3 3140.1 9079.8 1.2670 
3.9093 7457.5 3885.2 847.9 - .3561 
4.8062 2894.0 4 46.9 8629.8 7.876? 
5.6 52 8416.1 '> 24.3 8 24.0 .6980 
6.3798 4016.8 '>6216.2 8 28.5 5.7380 
7. 801 9690.3 702l.1 8041.3 .9410 
7.7335 5431.3 7837.5 7860.7 .2691 
8.3461 1235.6 8664.1 7685.1 .6957 
8.9226 7099.3 9499.8 7513.0 .2003 
9.4671 3019.0 0 43.6 7 43.8 .7683 
9.9829 8991.8 194.4 7176.9 .3685 
0.4729 5014.8 2051.6 7011.9 .0522 
0. 394 01085.6 2914.5 68 7.4 .7522 
1.3846 7201.9 3782.6 683.7 .4834 
1.8104 13361.8 4655.3 6520.3 .2409 
2.2184 19563.4 '>532.2 6357.4 .0213 
2.6099 58 5.0 6413.0 6194.3 .8 12 
2.9863 32084.9 7297.4 6031.2 .6388 
3.3486 38401.8 8185.0 5 68.1 - .4714 
3.6979 4754.2 9075.7 
4.0352 51140.9 69.3 
4.3611 57560.8 0865.5 
4. 765 4012.8 1764.2 
4.9820 70495.8 2665.4 
5.2782 T1008.9 3568.8 
5.5 57 83551.2 7 474.4 
5.845C 90 21.8 5382.0 
6. 166 96719.9 6291.7 
6.3809 03344.8 7203.4 
6.6382 0 995.8 8116.9 
6.8890 16672.3 9032.4 
7.1337 23 73.4 49.7 
7.3724 30098.8 0 68.6 
7.6056 36847.7 1789.8 
7.8335 43619.7 2712.7 
8.0563 50 14.3 3637.4 
8.2743 57230.8 4564.0 
8.4 78 64069.0 5492.5 
8. 69 709 8.2 6423.0 
8.9018 7 08.2 73 5.5 
9.1028 84708.5 8290.0 
9.3 00 91628.7 9226.6 
9.4936 98568.4 0165.4 
9.6837 05527.3 106.4 
9.8705 12 5.0 2049.7 
0.0541 19501.2 2995.5 
0.2347 26 15.7 3943.6 
0.4124 3548.1 4894.3 
0.5874 40598.1 5847.6 
0.7596 4 -1665.5 6801.6 
0. 293 5 749.9 762.4 
1.0965 61851.3 8724.0 
1.2614 68 69.2 9688.5 
1.4241 76103.5 0 56.1 
l 






64 6.0 3. 249 
- 6703.6 9.8 01 
6J95.2 2.1/ 0 
7 00.7 1. 260 
J7296.2 7.7765 
7586.2 9.3176 
786'>.6 3. 561 
8130.5 .5 79 
8379.1 .5442 
- 8611.0 .1618 
8 7.2 2.2503 
9029.0 0.6823 
9217.8 .3724 
9395.2 . 514 
79562.6 .3 /0 
9721.3 .4783 
98 2.7 .7516 
017.9 S. 1093 
0158.1 .5374 
0294.5 .0247 





- 1089.2 . 982 
1226.1 .5254 
1366.4 .2723 
1510.7 . 369 
1659.4 U.8173 
1813.0 .6120 
8 971.9 .4196 
8 136.3 .2388 
2306.6 .0 86 




8 247.8 .6524 
3453.8 . 753 
3665.3 .6923 
3882.2 1. 039 
4104.1 . 105 
4330.8 .2125 
4561.9 .3100 
4 97.1 .4035 
5036.0 .4931 
5278.3 .5792 
523.4 . 619 
5771.1 .7415 
6 20.9 .8 81 
86272.4 .8 19 








8 45.5 .4534 
°  hange n hase f n ssigned ef r nce lement as curred etween his emperature and e receding mperature. elting oint f 
p. 17.30· . 
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CA change in phase of an assigned reference element hos occurred between this temperature and the preceding temperature. Melting point of
P, 317.30 ° K.
2 
BLE II - ontinued. ERMODYNAMIC ROPERTIES 
72) 3 as); olecular eight, 3.999 
rmotion rom a signed rmation from 
1, Cp, r o , Sr, -(F-l-H01, Hr , ference l ents seous t s 
o  col/mole O  ol/mole ol/mole OK ol/mole l/mole (/:,.Hflf, o O f /:,.H-l  
ol/ l  l/mole 
-- -
v ------ C -------  672.8 645.2 ------- 6221.0 
Ie·.) 1.<Ft94 94.9 1.3293 18.0 2.1 08 .5 .6715 27413.3 
Ct) fj.110:J 594.1 6.8632 7 78.6 21.3 42.5 .4906 28601.5 
98.15 d.867~ 422.8 0.2243 2551.6 U5 .0 75 .0 - .7182 - 29723.3 
G .8il65 439.2 0.2792 2644.6 766.4 136.8 2.1107 29143.6 
040C .9864 3381. 9 2.9836 1 811.6 709.1 6't.5 .4768 230788.2 
0 11.1G69 437.0 5. 33 3229.7 764.2 47.5 .4143 231720.3 
0 2.1669 5601.5 1.4 35 870.6 928.7 6 .2 . 142 232543.1 
(.C 3.1301 861.2 9.4021 4714. / 194.4 74.0 2. 4381 233264.6 
0 3.9849 273.9 1.2130 0146.6 5 .1 9.8 .4713 3895.2 
0 4.72R3 966C'.4 (,;> .9042 6953.3 987.1 - 254.2 .5052 3 445.9 
1 0 '). 368 f t 166.1 4.4900 323.9 0493.4 49.9 .5316 34927.5 
11 0 5.9147 2731.0 5.9811 9 48.2 2058.3 598.8 .5683 35349.9 
2 0 5.3800 4346.4 7.3864 6517.3 3673.6 711.1 . 957 35121.8 
l 0G 6. 166 6C04.7 8.7135 322.9 5332.0 1795.6 2.6200 36050.9 
4 0 7.1153 7699.8 9.9691) 3025l.6 7021.0 1 58.9 2.6421 36343.6 
0 7. 4055 9426.2 1.1605 1314.6 ~153.4 901.5 2.6621 2366~ 5. 2 
G 17 .. 6553 179.5 2. 920 481.7 0506.8 944.4 2.67'B 236840.6 
7 0 7.8711 2956.1 3.3690 01771.2 283.3 1972.7 .6950 237053.l 
14 C 8.0 flS 4752.8 4.3 59 09159.8 4 80.0 94.4 2.7092 237248.1 
9 e 6. 220 567.0 5.3768 1 648.8 ~5894.3 2013.8 2.7217 237426.8 
0(e 8.3652 396.5 16.3152 24233.8 723.8 031.2 2. l338 237 92.5 
100 1.4'-j 12 0239.5 1.2143 3 910.6 9566.7 -2048.0 -i.7442 31147.8 
? 200 8.6026 2094.3 8.0771 39675.4 1421.5 064.5 .7542 31894.1 
23c.C 0. 014 3 59.6 8.9063 47524.9 3286.8 2082.5 2. 627 38035.1 
400 3.7895 35834.2 9.1041 5455.6 5161.4 101.7 . 114 38170.9 
2500 8. 682 17.1 e .4  27 63 64.7 7044.4 122.8 2. 1190 2 8303.5 
6CC 8.9388 96C7.6 1.2142 71549.3 ~934.8 238434.4 
?7CO 9. 025 '+1504. -, 1.9301 79706.7 0831.9 238564.8 
8 0 9.0599 34C7.9 32.6223 87934.5 2735.1 238695.7 
91)0 H. 120 (t~316.5 33. 920 %230.4 4643.7 23 828.2 
0cO H.1S')3 7230.1 3.940E 04592.2 6551.3 238962.9 
100 9.2024 9148.2 4.5697 13017.9 8475.4 239100.7 
200 9.2417 1 70.4 5.18GL 21SQS.S 0397.7 239 42.2 
300 9.2778 2996.4 5.1727 3L053.3 2323.1 393tl7.3 
3 CO 9.3109 4925.9 6.3486 3S6 9.; 253-.1 39537.8 
5 J 9.3413 6 58.5 6.9089 41322.5 ~6185.8 3 692.7 
6(;0 9.3693 8794.1 7. 541 56040.8 8121.3 39852.7 
37 C 9.3953 0732.3 7.9852 64812.9 6 059.6 240017.8 
800 9.4192 2673.1 8.5027 7 637.4 2 00.3 240188.2 
}9 C 9. 415 4616.1 9.G07? 82>13.0 3943.3 240363.8 
C00 9.4621 6561.3 9.4 99 91438.5 5 88.5 40544.8 
1CO 9.4814 8508.5 9.9 08 0412.6 7835.7 40731.0 
200 9.4993 10457.5 0.4504 0'1434.2 9784.8 40922.2 
3 0 9.5160 2408.3 0.9094 1tJ502.3 1735.5 4 118.3 
4 0 9.:' 316 14360.7 1.3583 2/615.8 1 687.9 4 319.2 
500 9.5463 6314.6 1.1974 j 6773.6 5641.8 41524.6 
1~6C() 9.5600 8269.9 2.2271 45974.9 7597.2 241734.3 
700 9.5729 0226.6 2.6479 5218.8 9553.8 41948.0 
SCG 9.5850 2184.5 3.0602 64504.3 1511.7 42165.5 
900 9.')964 4143.5 3. 641 738 30. 5 3410.8 42386.6 
0 0 9.6071 6103.7 3.8601 8Jl96.e 5431.0 42610.8 
1ce 9.6172 8064.9 4.2485 J2602.3 7392.2 42838.1 
2CC 9. 268 027.1 4.6295 02046.3 9354.4 43068.0 
32(; 9.63SA 1990.3 5.0034 1528.0 1311.5 243300.2 
:,4 Ll  (,1.6444 93954.3 5.3706 21046.7 'J 281.5 243534.1 
CO 9.6524 5919.1 5.7311 :30601.9 5246.4 43770.9 
S6GC 9.66'~1 7 84.8 %.0853 /tC',192.7 '17 12.0 4008,.1 
') 7e(: ['). 6/4 9851.1 6.4 33 4GG18.7 9178.4 244247.9 
8(C 9.6743 0 18.2 6.1754 59479.2 01145.5 4488.1 
~9 0 9.68C'l 03786.0 7. 118 69173.6 03113.2 244729.1 
.000 ~.6f'71 G 754.4 7.4426 78901.4 05081.6 244970.8 
a  hange i  ose f on signed f rence lement as curred etween is mperature d he receding mpe ature. elting oint f 
, 17.30· . 
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aAchange in phase of on































































































































































































































































































































































































ossigned reference element has occurred between this temperature and the preceding temperoture. Melting point of
T, Cp, r- o' 
o  col/mole OK col/male 
--
-----
u ------ 0 
10L 6.9564 694.8 
20e 6.9707 1390.8 
298.15 7.0965 7 .9 
300 7.1C03 2093.0 
°400 7. 35'>2 2815.2 
500 7.6362 3564.9 
600 7.8E52 4341.3 
700 8.C881 5140.3 
800 8.2490 5957.5 
900 8.3760 89.0 
l CO 8.4769 7631.8 
1100 8.5579 8483.7 
1200 8.6239 9342.9 
130G 8.6783 10208.1 
1400 8.7237 1078.3 
1500 8.7621 11952.6 
1600 8.7951 12830.5 
170C B.8 2 35 13711.5 
1800 8.8485 595.1 
1900 8.B705 15481.1 
2000 8.89L2 16369.1 
2100 8.9079 17259.1 
2200 8.9239 18150.7 
2300 8.9386 9043.8 
2400 8.9521 19938.3 
2500 8.9646 20834.2 
2600 .9763 1731.2 
2700 8.9872 2629.4 
2800 8.9975 23528.7 
900 . 072 428.9 
3000 9.0165 25330.1 
3100 9.0253 6 32.2 
32CO 9.0337 7135.1 
3300 .0419 8038.9 
3400 9.0497 8943.5 
3500 9.0574 29848.8 
3600 9.0647 30755.0 
3700 .0 no 31661.8 
8 C .0790 2569.3 
3900 9.0859 33477.6 
4000 9.0927 34386. 5 
41CO 9.0994 35296.1 
42CO 9.1 C61 6206.4 
4300 9.1127 37117.3 
4400 9 .1193 38028.9 
4500 9.1259 38941.2 
4600 9.1325 39354.1 
700 .1392 40 67.7 
48CO 9.1460 41682.0 
4900 9.1528 42596.9 
5000 9.1598 3512.5 
5100 9.1670 44428.9 
5200 9.1143 45345.9 
530G 9.1818 46263.7 
400 9.1895 47182.3 
5500 9.1975 48 01.6 
5600 9.2058 49021.8 
5700 9.2143 4 942.8 
S80G 9. 231 50864.7 
5900 Y.2323 1 87.4 
6000 9.2419 52711.2 
BLE I I. - Continued. T RMODYNAMIC P PERTIES 
( 3) P  ( as); olecular eight, 4 .983 
F ation f  a ed 
ST' -IFf-HOl, HO T' r rence el nts 
col/mole O  c l/mole c l/ ole (l:1Hflf, lo lO Kf 
l/mole 
-- - --- -
------- 0 U42.1 500.6 -------
.8122 86.4 1 936.9 6'15.4 7.,,78 
.6359 36.4 63?9 5u2.5 - 1.6822 
5 .4374 Y58.0 322 .0 322.0 13.2,47 
50.4813 >051.4 35.1 3.H8.2 13.1493 
52.5571 207.7 [;,7.3 2918.6 - 8. 9446 
. 288 3~49.5 48 7.0 692.7 -6. 19 
.643"1 044.9 583.4 488.5 - .8 60 
.875C 672.2 &382.4 299."1 - . 4:l5 
.9660 041~.3 199.6 21.0 - .7736 
8.9452 261.7 031.1 1948.7 - .1047 
'>'~. 8331 7201.3 873.9 780.2 - .5 37 
.6450 1;225.8 725.8 613.8 - .1426 
61.3925 328.1 0585.0 48.6 ./861 
62.0850 '>02.4 1450.2 1284.0 .4 68 
.7299 6743.5 2320.4 19.7 .2322 
63.3331 3047.0 33194.7 0955.4 .0132 
3.8997 9408.9 4072.6 791.0 . 769 
64.4337 A25 .. 9 34\153.6 626.5 .3433 
4.9388 02294.7 5837.2 0461.9 ,.1+900 
65.4178 08812.8 6723.2 0297.2 . 202 
65.8733 1153"17.5 .H611.2 0132.3 . 365 
66.307'> 21986.7 8'> 01.2 967.3 .8408 
66.7223 28638.4 J(j392.8 9802.3 .9349 
7. 193 35330.6 0285.9 lJ 37.2 .'j201 
67.500C 42061.7 1180.4 9472.1 . J9 75 
7.8657 4 830.1 2076.3 9307.0 . 681 
8.2175 '>6 4.3 2973.3 
8. 6;' 62473.1 3871.'> 
68.8835 69345.2 4710.8 
'1.1994 76249.5 5671.0 
9. 50 831 4.8 6572.2 
9.8007 9C150.2 7 74.3 
0.087'. 91144.6 8J77.2 
70.3655 04167.4 9281.0 
0.6356 217.5 ;'0185.6 
70.8980 18294.2 ;'1 0.9 
1.1533 25396.8 199/.1 
71.4017 3 524.6 ;,2903.9 
1.6438 39677.0 3811.4 
1.8 97 46853.2 4719.7 
2.1098 54052.7 5628.6 
2.3344 6127'>.0 6538.2 
2.5538 68519.4 / 48.5 
2.7681 75785.6 :' 359.4 
72.9777 83072.9 9271.0 
73.1827 9c380.9 0183.3 
73.3833 91709.3 61096.2 
3. 98 30'>057.5 2009.8 
73.7723 1 425.1 2924.1 
73.9610 31 'J811 .8 3839.0 
74.1459 27217.2 4154.6 
74.3274 3 640.9 '>671.0 
74. 055 42082.5 6588.0 
74.6803 49541.9 7 05.8 
74.8520 35 018.5 8 24.4 
75. 207 64512.2 69 43.7 
75.1865 37 022.5 70263.9 
75.349S 7')549.4 7 184.9 
7 .5098 387092.4 12106.8 
75.6676 94651.2 "13029.5 
75. 822~ 40 225.8 73953.3 
2 3 
F ation fr  
gaseous ato s 
l:1Hr, loglo K 
col/mole 
- 4 0.0 --------
- 64298.q 3 4.26')4 
- 4596.4 4.6109 
- 64882.6 1 0.3'>86 
- 64Btlf .9 I't.6133 
-1 5159.3 .;618 
- '4:l3.3 .~O23 
-16562('.,) . 4?7 
658 .5.1 .823u 
- 6,991.5 .3488 







6 70.5 6.6150 
6718'>.6 .2722 
67299.4 .0778 
67412.8 3. 084 
67526.5 2.0453 
7641.2 1.1733 
- "1'>1.9 .38Ul 
16"lHl"f.2 . '>3 
68000.0 . 904 
-168126.9 .3783 
-16 258.7 .8128 
- 68395.9 7.2888 
6B5J9.3 .8018 
- 6 689.4 .3480 





69755.9 .1 26 
- U,d:j6't. 4 3.8680 
110182.3 .5890 
 70'tu9. 7 .3243 
10646.6 .0728 
- 70893.2 .8336 
71149.3 .&057 




- 7;'570.8 .6102 
- 72882.3 1.43'>6 
73202.5 .2680 






17 665.7 1).2577 
17 046.0 .1330 
-176432.'> .0123 
1·'6824. ~ -0.1044 
-177223.0 -0.21/5 
-17/626.4 -0.327C 
aA change in phase of an assigned reference element has ocourred between this temperature and the preceding temperature. elting paint of 
P, 317.30° K. 
264:
TABLE III. - Continued. THERMODYNAMIC PROPERTIES































































































































































































































































































































































































































































































































°A chonge in phose of on ossigned reference element hos occurred between this temperature ond the precedim temperoture. Melting point of
P, 317.30 ° K.
264 
TABLE III. - Continued. TKERMODYNAMIC PROPERTIES 
74) O as)) olecular eight, 6.975 
ation f  a i ned r ation f  
T, Cp, Hr-Ho' Sr, -(Ff-HOl , Hr , rence l ents a ous a s O  col/mole OK c l/ ole l/mole O  col/mole l/ ole (!:::.Hrlf, o lO f !:::.Hr, 
l/mole col/mole 
-" --~-
(.' ------ C ------- 0 352.1 6032.4 ------- - .0 
10L .7217 19.8 4.7861 >758.0 - 632.3 5872.6 7.1388 4 304.5 
20U .6 29 97.9 .1825 3538.6 854.2 9H3.4 1 .7409 - 0580.6 
98 .. 15 .5f'74 45.4 53.2245 3623.5 106.7 106.7 .5716 - 408 3.4 
30'; .5'lR2 259.4 3.2714 722.0 - 092.7 - 109.7 .5 40 40 48.2 
0 () 7.7241 3023.8 5.4695 164.0 328.3 6473.5 . 926 - 41098.& 
50,) 7.9314 ~O6.5 57.2151 4801.1 4 45.6 680.6 .6 47 - 41 3.2 
~oo B. 1262 4~O9.6 58.6788 0597.7 742.5 6 79.3 .1812 - 41523.3 
7ce <".2873 430.6 '>9.9440 6530.3 921.5 071.5 .8185 - 417 3.0 
800 ".4155 265.9 1.0594 25Hl.5 086.2 259.2 .5390 -,141866.6 
e h.5168 12.8 62.00&6 4"7:>8.2 239.3 7443.6 .3160 42011.6 
loDe 8.5915 968.6 2.9583 4989 .. 7 - 83.5 - 625.8 .1331 42158.8 
1100 . 1,24 31. 7 3. "180'J 1327.3 79.6 806.3 .9799 4 92.1 
1200 8.7154 7 0.7 4.537C U43.7 348.6 985.8 .8492 42419.2 
CO .7 3 10514.5 65.2364 74232.8 2.4 164.5 .7361 42541.2 
14CO e.796? Il 52.3 5.8869 0189.3 1 0.2 342.9 .6370 42659.2 
15(;0 8.8276 2 33.6 6. 49 1408.1 981.5 521.2 .~493 42773.9 
1600  .. 8 5/ti.~ 3217.7 7.065~ 4087.0 865.6 699.7 .4709 42886.2 
1700 B.8184 4104.4 7.6 30 0b20.7 752 .. 3 78.7 .4 03 - 42996.7 
8 0 cl.8993 4 93.3 68. Illl 107 06.7 641.2 058.3 . 362 43106.3 
1900 e.9180 5 84.2 8.5928 1 442.1 532.1 - 238.8 .2 78 - 43'215.8 
2000 <1.9348 16776.8 9. 506 21324.4 6424.7 420.4 . 241 43325.7 
2100 8.9501 7671.1 9.486'! 2d2 1.5 319.0 9 03.1 .1 47 4 437.0 
2 0 8.9641 18566.8 69.9036 35221.1 0214.7 787.2 .1288 43550.3 
23CO .9 70 9463.9 0.3024 4 231.6 llIl1.8 9l2.6 .0861 43666.5 
2400 8.9890 0362.2 0.6841 4'1281.1 2010.1 01 9.5 .0463 43786.2 
5(;0 . 003 1261.7 1.0519 5 368.0 2 09.5 0347.9 . 90 439 0.1 
6 0 ').:,)109 2162.2 71.4051 63491.0 Ufll0.1 4038.9 
7CO .0209 3063.8 1.7453 78648.6 4711.7 4173.2 
2800 9.0305 3966.4 -r2.0736 71839.6 5614.3 4313.4 
9 0 .03% 4869.9 2.3906 85062.9 6517.8 4460.2 
3ece ~. 0  84 5774.3 2.6972 92317.4 7422.2 4613.9 
1 0 .0569 679.6 2.9941 9602.1 8327.5 4774.8 
3200 .0651 7 85.7 3.2 18 06915.9 9233.6 943.3 
3 0 'J.0131 78492.6 3.5608 14258.1 0140.5 45119.6 
4 0 .0808 9400.3 3.8310 21627.8 ?l()48.2 4?J03.9 
3500 "9.08B' 0308.7 4.0951 290 4.2 1956.6 45496.2 
3600 .0 59 1218.0 14.3513 36446.6 2865.9 145696.5 
7 0 .1033 2127.9 H.6006 43894.3 3775.8 14 905.0 
aoo . 106 03038.6 4.8435 5IJ66.5 4 86.5 46121.5 
3900 9.1178 3Y50.1 5. 802 58862.8 '> 7.9 46345.9 
00 .1250 4862.2 5.3 11 6382.4 6510.1 46578.1 
4100 'J.1 '! 72 35775.1 5.5366 73924.8 7423.0 46817.8 
200 .13'~4 688.6 5.7'>67 81489.5 8 36.~ 47064.9 
4300 .1466 7602.9 5.9718 89076.U 9250.8 473 9.1 
4400 9.1539 38518.0 6.1822 96683.7 016~.9 47580.0 
500 .H12 9433.7 6.3880 04312.3 1081.6 47847.5 
4600 9.1686 0350.2 6.5894 1961.2 1998.1 48121.1 
700 ).1761 1267.5 6.7867 19630.0 2915.4 48400.6 
4800 .107 2l85.4 76.9800 27H8.4 033.3 4 685.6 
900 .1915 3104.2 7.1694 35025.9 4752.1 489 5.7 
U .1 S93 4023.7 7.3552 42752.1 5671.6 49270.6 
SICO .2074 4944.1 77.'->374 504,96.8 6592.0 149~69.9 
52ue .2 1 ~5 586'5.2 7.7163 582' 9.5 7513.1 49813.2 
300 . 239 6 87.2 7.8 1'1 3 6039.9 8435.1 50180.2 
4 0 .2324 71C.0 8.0644 7 837.8 9357.9 ?0490.5 
5500 .24!l 8633.7 8.2339 81652.7 0281.6 5 803.9 
5!-00 '!. ?50 1 49'5'>8.2 8.4005 3Y484.5 1206.1 5 119.8 
5700 '').2592 0483.1 "IB.5643 91332.l 2 31.6 151438.0 
,>8eo Y. 2 685 S14 C.l 8 .. 7254 0"197.2 3058.0 51758.2 
59CO 9.2781 '52337.4 8.883~ 13CJ77.7 3985.3 152080.0 
0C .2 73 3265.7 9.0399 42097\3.9 4913 .6 152403.1 
"i aA hange In hase f an a signed f r nce lement as curred et,:"een t iS emperature and the r ceding tempe ature. elting Oint f 

































































TABLE IIl. - Continued. THERMODYNAMIC PROPERTIES



























































































































































































































































































































































































































































































OA change in phase of each of the assl ned reference elements has occurred between this temperature and the preceding temperature.
Melting point of P, 317.30 ° K and of S, _J88.35"1"° K.
T, Cp, Hr-Ho , OK col/mole O  col/mole 
c ------  
lc  .3713 704.3 
0e .1 '1 484.7 
298.1:' .4 26 ?98.0 
G .4268 313.6 
a4CO 8.6 C39 165.8 
500 8.7153 4032.2 
6CO 8.7839 0 .7 
0 B.8401 '>789.2 
0 .8775 675.2 
90e 3.9062 564.5 
100e .9289 456.3 
1l0O 8.9477 9350.1 
UO ,~.9637 10245.7 
0 .9 75 1 142.8 
1400 8.9899 12041.2 
5 0 . 012 2940.7 
1600 9.0115 3841.4 
0 .0 12 1 743.0 
0 .0303 5645.6 
1900 9.039U 16549.1 
0 .0 74 7453.4 
2100 9.0554 18358.5 
2 0 .0632 264.5 
23GO 9.0708 0171.2 
400 .0783 1078.6 
5 0 .0856 1986.8 
6 0 .0928 2895.7 
2700 .0 99 3805.4 
800 .1C68 4715.7 
9 0 . 138 5 26.7 
3000 .1206 6538.4 
3100 .12 74 7450.8 
3200 .1341 8 63.9 
3 0 .1408 9277.7 
4 0 .1475 0192.1 
3'>00 .1541 107.2 
3600 .1607 2022.9 
7 0 .16 73 2 39.3 
80e .1738 3856.4 
9 0 .1>]0 3 34774.1 
00 .1 68 5692.4 
41CO .1933 611.4 
2 C .1997 7531.1 
4300 9.2062 8451.4 
400 .2126 9372.3 
5 0 <).2190 0293.9 
600 . 254 1216 •. 1 
700 .2318 2139.0 
8CO .23U2 3062.5 
9 0 .2445 3986.6 
00 .2509 4911.4 
1CO .2572 '>836.8 
200 .2 ~6 6762.8 
5300 .2699 7689.5 
400 .2763 8 16.8 
5 C . 826 1.9544.7 
600 .2889 0473.3 
57CO .2952 1402.5 
800 .3C15 2332.4 
5900 .3079 3 62.8 
6000 .3142 41 3.9 
BLE I. ontinued. HERMOD~AMIC OPERTIES 
( 5)  as); olecular eight, 3.041 
r ation m i ned Sr, -(Ff-Ho l , Hr , f rence l ents 
l/mole OK l/mole l/mole (D.Hfl(, l lO K( 
l/mole 
-------  E~48.5 84.5 -------
47.285C 024.2 252.8 llZlO.9 5.7916 
2. 643 48.1 l 033.2  OS 7.7 .5336 
55.9688 389.1 846.5 0846.5 . 143 
6.0209 492.7 862.1 841.6 .4632 
8.411; C 22.7 1714.3 8 2.3 .3177 
60.4042 169.9 12580.7 26.5 .4172 
. 002 292. f , 456.1 521.0 . 609 
.359C 562.1 1 37.7 18.5 .4906 
4.5420 4958.4 23.7 "/469.9 .7925 
65.5894 1466.0 16 12.9 %5.6 .0 18 
6. '>290 072.7 7 04.7 463.8 .1751 
67.3809 4768.9 17898.6 ; 64.0 .2987 
68.1601 546.5 794.2 4 6.0 . YJ34 
8.8782 8398.8 9691.2 969.5 .4 66 
69.5439 80320.3 20'>89.6 474.3 .5234 
0.1 46 306.1 1489.2 980.2 .5674 
70.7458 9352.0 2389.8 407.3 .6015 
1. 924 06 54.1 3291.; 95.3 .6276 
1.8083 3609.4 4194.1 504.3 .6472 
2.2968 0814.9 5097., 014.2 . 617 
2.760J 28068.0 6001.8 524.9 .6719 
73.2023 35366.3 <'69 7.0 036.4 .6786 
3.6 37 42 07.7 7812.9 48.7 .6824 
74.0268 50 90.4 zen9.b 1.9 .6837 
74.4130 57512.5 9627 .1 24.3 .6830 
4.7837 64972.5 0 35.3 '09.7 .6806 
5.1402 72468.8 1 44.2 
5.4835 8 00.1 235.1.8 
5.8146 87 65.1 3264.2 
6.1 43 195162.6 4175.2 
6. 433 02 91.6 5086.9 
6.7425 10451.0 5 99.3 
7 .0324 1B139.8 6912.4 
7.3136 2:)B57.2 37826.1 
7.5866 3602.2 8740.6 
7.8518 41374.2 965'>.6 
78.10<)~ 49112.4 0,,71.4 
8.3609 56996.0 1487.8 
8.6054 64B44.3 2 04. cl 
8.8438 72716.8 322.5 
9.0763 80612.9 4240.9 
9. 033 8531.9 5159.9 
9.5249 96473.4 6079.5 
9.7 14 04436.7 0 99.8 
9.9531 31 421. 5 h20.B 
0.1602 2D427.2 ~"42.3 
0.3629 28453.4 9764.6 
0.5614 36499.6 .,G6BI.4 
0.7551: 4'>65.5 1610.9 
0.9 64 52650.7 ')2~35.1 
1.1332 60754.7 '»459.8 
1.3165 6H877.2 ; 385.2 
1.4963 7017.9 ~ 311.3 
81.6728 8j176.  6237.9 
1.B461 93352.3 ':>116!).3 
2.0164 01545.5 ')8(;93.2 
2.1B37 097'>5.5 9u21.a 
2.3482 17982.1 951.0 
2.5099 26225.0 beHBO.8 
2.669C 34484.0 1811.3 
2.8254 42758.7 2·(42.4 
 
rmation f  
eous s 
D. r  l lo  
l/mole 
- 3 0.0 --------
[ 0291. ( 80.2815 
3054;.4 37.8031 
30774.3 .8019 
- 30718.4 .2168 
30984. Q .3825 
3ll63.8 . 6U( 
1 B23.S 2.50U3 
31469.1 .6b34 
31603.7 0.5 03 
 Jl730. 2 6.5339 
31850.4 . 33!l 
31965.7 0.7132 
32077. 2 .5215 




132604.~ 1. 403 
32709.0 .4 29 
3281;.1 .&446 
3 923.6 . 805 
035.4 . 85 





3815.5 ; 041 




34& (2.1 . 069 
'134869.9 . 280 
35076.8 .8651 
135292.7 .6168 
35517.5 . 820 
13 751.1 .1~95 
35993.2 . 483 
36243.8 1.74{; 
36502.3 . 565 
3 768.7 .3744 
37) 2.4 .2 0 { 
37323.3 .0347 
3 7610.8 .8759 
3 7904.6 .7239 
38204.3 0.5781 





4 103.5 8.1B44 
40433.1 ,:.29;6 
140165.4 .4 30 
141 00.1 .50b7 
41436.7 ~. 069 
41775.0 v.7039 
42114.6 0. 977 
42455.2 0. 886 
42796.5 0.976& 
a  ange I   f each ,of  ig  ference le ents  ccu red  is perature  t e receding perature. 
elting oint f , 17.30    f , 3 .357  . 
266
TABLE III.- Continued. _q_ERMODYNAMIC PROPERTIES






























































































































































































































































































































































































































































































°A change in phose of on ossigned reference element hos occurred between this temperoture end the preceding temperoture. Melting point of
S, 388.357 ° K
266 
BLE I I. - ontinued. TH ODYNAMIC OPERTIES 
( 6)  ( as)) olecular eight, .066 
r ation fr  i ned r ation fr  
T, Cp, r-H(j, Sr, -(Ff-HOl , HO T, r f r nce lements ous t  
 col/mole  col/male cOl/mole o  cOl/mole l/ ole (f,Hflf, lag io f f, r, l/mole c / ole 
-
 ------ 0 -------  C484S.7 9C3.4 ------- 0 
leC '3.1(35 99.2 lt.1261 913.5 t 348.9 237 .9 37.9634 0 
(:, ::.5£:<;4 l 3t.5 1.E31C 529.7 ( 86.2 382.6 5. 51 0 
.298 .. 15 , .10081 15Si.1 4(.C861 l 36C.6 (c 4(.8 40.8 1.6253 0 
3(( .601C 16  1.5 C. 211 IC 34.8 Cf451.3 41.3 1.3251 0 
04 C C 5 .. 5~37 2H2.6 .735S 531.8 C12.3 5903.9 9.2362 0 
5 C .4;61 2712.C 2.9c22 It:769.2 75cl.7 6 1:.. ..... 2.0529 0 
tCC 5.33S8 32~O.~ 43.944: 3116.1 810C.3 5197.2 7.2916 0 
ICC .2 64 37CC.7 4.7ClE 52.6 B63C.4 927.4 - 3.9 60 0 
~CC '>. <I CS 43C4.4 5.4l:13 C 4.6 154.1 4680.8 1.3768 0 
S C 5. I U8 48.£ ~ .. 3 46.0725 ct41.9 c 673.0 43C.3 .4172 0 
'lCC C .I;to 5338.5 6.6153 1276.8 le8.2 4176.1 .8551 0 
lI C 5 .. 1118 5850.9 47.1C37 963.2 7CC.6 3919.1 .5832 0 
12CC 5.0<;30 36 .1 7.541£ C696.1 1210.8 3659.9 .527C 0 
13  C 5.01S1 6869.6 47.9541 55471.5 1719.4 399.0 .6370 0 
14CC .Ct95 7.C 4E .33C7 286.0 26.7 137.0 .8772 0 
15C C 5.0(39 7883.7 8.6803 105136.7 2733.4 c2874.3 . 215 0 
IHC 5.ct 1 S 389.S S. CC7C 021.3 3239.6 2611.1 .6502 0 
17CC 5.C634 88S6.2 4S.313S 74937.5 3745.9 2348.( .1482 0 
18(C . t7CJ 94C2.7 <;.6(34 S883.5 4252.4 2085.1 .7038 0 
ISCC 5 .. 0 7 ~3 ' C9.8 9.87 H e 857.7 475S.6 1822.8 .3079 0 
ncc S. tS3 to417.S ~C.138£ eso58.6 75267.6 561.4 .9531 0 
21C C 5.(<;75 lC927.0 5C.3866 948134.9 5 7<' 7 13C1.2 .6334 0 
ncc 5.1116 11437.4 5C.6241 <is C;:; 5.5 6287.1 1042.2 .3441 0 
2300 5.1213 949.:! (.85H ,>009.4 C7SS.1 0784.7 .0810 0 
24CC 5.1443 124~2.S 1.07C' l IC5.6 7312.6 0528.9 .1592 0 
2 5C C 5.1623 12978.2 51.280c 152 3.2 7E2E.0 0274.e .3792 0 
2f.: C .J 810 4~5.4 1. -4 83-4 2C361.4 83-45.1 0 
nce .2(ct 4014.5 1.6793 2 1<1.6 8c4.2 0 
eG( 5.21S5 4535.4 1.8687 3C6>7.1 93e5.2 0 
S C .J389 50: B. 4 2.0522 3~893.1 9C8.1 0 
3CCO 5.2~El 5E3.2 2.23C2 4 107.3 C432.9 0 
:!ICC .2j1C 6 10.0 2.4C29 146339.0 eC 59.1 0 
2(( 5.2 S55 638.6 2.5 07 :1587.1 1488.3 0 
3 ( 5.313-4 17169.C 2.734C 5c853.0 201e.8 0 
34CC . 3C7 701.  2.8S28 H2134.4 2551.C 0 
5(( 5.341'1 18235.2 :!.047< 67431.4 3C84.9 0 
36CC .3t32 8 7C.7 3.IS85 72743.8 3C2C.4 0 
37ce 5.3782 193C7.8 53.3456 7H7loC 4157.5 0 
ecc .3S25 9846.3 3.4892 83412.8 4 96.0 0 
3sce 5.409 203e6.2 ~.f.:2q5 887CEI.7 8523c.0 0 
4 OO .4185 0927.5 3.7665 94138.6 5 77.2 0 
1(( 5.43 C3 214C9.S 5~.9CO: ISS5?1.9 6319.6 0 
2CO 5.-4-413 2013.5 4.0314 C4S18.5 6863.2 0 
4 :co .4:15 2558.1 4.1'>% 1C328.1 74C7.9 0 
44 C 5.46CS 3103.8 4.2850 1 15C.4 7S 3.5 0 
5 ( .46S5 3650.3 4.4C7S 21105.C 850C.0 0 
46CC .4714 41S7.7 4.528" 2 631 .9 9(47.4 0 
41(C 5.4f47 474'3.8 4. 460 32(SC.6 E9 95.5 0 
FC( '>.4S12 25294.c :4.7tlL 2375l.1.C 0144.3 0 
S C .4S71 5844.( 4.874S 43C42.P 0693.7 0 
5CeC .5(24 6394.0 4.se6C 4e 35.9 Y1243.7 0 
1(( 5.  C 71 0944.4 5.095C 5 (4C.( 1794.2 0 
~) "CC 5.5]13 74S5.4 "5. C2C 5<J554.8 <;2345.1 0 
3(C ~.5149 8046.7 5.3C7C COC80.3 <;28SC.4 0 
'34 C ( 5.5181 8598.3 5.4 01 7C616.2 93448.0 0 
5(( 5.5'C8 2915(.3 5.5114 7(;162.? '14(CO.0 0 
SCCC 5. '>;;1 S7(2. : 5. 1CS El11e.4 (,4552.2 0 
?7 C .5250 02~4.S :.7CSe 81284.4 S51C4.6 0 
58CC 5.5;66 08C7.5 5.8C41 ,2Q286C.G S':>6~1.2 0 
59 O 5.5'7S 313l:C." 5.8992 29<445.3 "C2C9.9 0 
(( C .5; E1 1913.0 5.9921 C4C39.H S~H2.7 0 
aA change in phase af an a signed ref r nce element has o curred between this temperature and the receding tempe ature. elting paint af 

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES
























































































































































































































































































0/4 6 refers to rhombic 11 crystal state.
bMelting point.
ABLE I. - o tinued. THERMODYNAMIC PROP RTIES 
(177) S (crystal I, rystal I, liquid); olecular eight, 2.066 
T, Cpo HO _H. a T O' 
oK Ol/mole O  ol/mole 
0 -----  
1 0 . 60 64.7 
00 4.639 57.3 
98.1!> .401 053.7 
300 .412 063.7 
b 8.357 6.053 62.5 
8.357 7.579 073.0 
0 . 731 162.1 
00 9.079 100.0 
0 .200 956.8 
0 . 8C 1 756.7 
0 .694 527.0 
0 .694 296.4 
1 00 .694 065.8 
100 .694 835.2 
200 .694 604.6 
1;300 .694 374.0 
400 .694 101 3.4 
5 0 .694 0912.8 
600 .694 1682.2 
7 0 .694 2451.6 
800 .694 3221.0 
900 .694 3990.4 
0 .694 4759.8 
1 0 .694 529.2 
200 .694 6298.6 
300 .694 7068.0 
4CO .694 7837.4 
5 0 .694 8 06.8 

































ormation from a signed 
-(Fo-H.0) a 
TO' Hr. r ference lements OK ol/mole ol/mole (/::'Hflr. lo lo r 
col/mole 
0 -1053.7 0 -------
3 .9 - 89.0  0 
83.5 -496.4  0 
245.9  0 0 
260.4 .0 0 0 
016.4 08.8 0 0 
016.4 019.3 0 0 
14C.3 108.4 0 0 
321.0 046.3  0 
686.8 903.1 0 0 
191.3 703.0 0 0 
807.9 47 .3   
521.0 !> 42.7   
1319.8 012.1  0 
3195.6 781.5 0 0 
5 41.4 -'550.9 0 0 
7 51.5 320.3  0 
9220.7 089.7   
1345.0 859.1 0 0 
3520.6 0628.5   
,744.4 13 7.9   
!l013.4 2167.3 0 0 
03 5.2 2936.1   
2677.5 3706.1 0 0 
5068.3 475.5   
7495.7 5244.9 0 0 
9,8.1 6014.3   
2 54.0 6783.7  0 








- 6382.6 65.5151 
- 6440.8 1.6253 
-66441.3 41.3251 
- 19216.3 0.2779 
-65884.7 30.2779 
-65 03.9 29.2362 
-6551!>.4 2.0529 
- 5197.2 17.2916 
64927.4 13.9060 
-64680.8 11.3768 




-6 399.0 4.6370 
3137.0 .877 2 
- 2874.3 3.2215 
26 1.1 .6502 
-62346.0 2.t4B2 
- 2085.1 1.7038 
-61822.8 1.3019 
- 1561.4 0.9531 
-61301.2 0.6334 
- 1042.2 0.3441 
0784.1 .0810 


































































aAchange in phase of an assh





































































- Continued. THERMODYNAMIC PROPERTIES
S 2 (gas); molecular weight, 64.152
Formation from assigned



























































































































































































































































































































































BLE I I. - ontinued. T RMODYNAMIC P OPERTIES 
(178) S2 ( as); olecular eight, 6 .132 
F rmation from ssigned F rmation f om 
T, Cp, Hf-Ho' ST' -{Ff-HOl , HO reference elements g seous at ms T' 
o  col/mole K col/male COl/male oK col/male col/male {6Hflf, lo lo Kf 6 f, 
l/male c l/male 
------ 0 ------- 0 U 9.4 3 8:]6.8 ------- - 1 00.J 
lCL b.9&36 6 5.4  .. 6236 967.0 394.8 3 172.8 -'>9.,,672 - 1302.9 
20v 7.2648 1402.9 '>1.5156 0900.3 3DI02.3 3 095.1 - 5. 124 -1 1610.2 
29b.1 ~ 7.7592 2140.6 54.5100 1 11.6 , 4 .0 0840.0 - 4.0639 - 2041.6 
3 C,L 7.7677 154.9 . 58e 1 212.5 854.4 83 .4 3. "247 - 2048.2 
a "CL ~. 1442 2951.8 56.8479 1'1787.3 651.2 434.4 - .3592 02 73.4 
5ec 8. lB91 3779.4 .6935 567.4 3 478.8 8336.2 - .1931 - 2644.5 
6(10 R .. '>'t93 462&.8 60.2382 516.1 326.3 5;! 0.1 .1558 02874.3 
700 8.6582 87.5 1.5647 607.8 4187.0 6781.0 - .7426 - 3073.8 
Bce 8.73'05 6357.4 62.7262 43823.5 (56.9 6110.2 -O.7lDO 03251.4 
'}CO 8.7926 7234.0 63.7585 U148.7 933.4 47.9 .j72B 03412.7 
lOe( 8.8364 1 .5 M.6873 511.8 6814.9 4790.7 . 830 - 03561.5 
11eo 8.8110 ~000.9 5.5312 3083.4 700.4 4137.3 .1693 - 3700.3 
120e 8.ssn 89.5 6.3043 675.7 583.9 3487.1 . 637 0 832.6 
1300 8 .~ 229 10780.6 67.0176 76342.2 480.1 2839.4 . 83 03958.6 
140;"1 8.9431 11674.0 7.6796 3077.5 0373.4 2193.9 .1587 041J80.1 
15"':0 8.Y607 12569.2 68.2972 9876.7 268.6 1 50.4 .3864 04198.2 
160l
' 
8.9764 13466.0 8.8761 &735.6 165.5 0908.4 .5798 04313.8 
1 7C 0 8.9905 14364.4 9.4207 03650.8 3063.8 0268.0 .7453 104427.9 
1800 9.0034 15264.1 9.9349 10618.8 3963.5 628.9 . 878 10 541.3 
1900 9.0153 6165.1 0.4220 "1636.8 4864.5 91. 0 .0 12 10 54.6 
200(; 9.0264 17067.1 70.8848 24702.4 5766.6 8354.3 . 186 047 8.6 
21(0 9.0369 17970.3 1.3254 3 8 3.1 69.8 718.7 .2125 04883.6 
2200 9.0469 18874.5 71. 746C 8966.8 573 .9 701l4.1 .2948 05000.3 
230C 9.0564 19779.7 72.1 84 4 61.7 8479.1 6450.5 .3673 05119.0 
2400 9.0655 20685.8 72.5340 153395.9 9385.2 5817.7 3.4312 105240.1 
25(0 J.D74} 21592.8 2.9043 60667.9 0 92.2 5185.9 .4876 105363.7 
26()C 9.caZ8 22500.6 73.2604 6 976.3 1200.1 05490.2 
27CO 9.0S12 3409.3 3.6033 175319.6 2108.8 056 19.6 
28CO 9.0993 4318.8 3.9341 82 96.5 03018.3 105752.0 
2900 '1.1072 25229.2 4.2 35 9 1 6.0 ~3928.6 105887.~ 
3000 Q.1150 6140.3 4.5624 97546.9 4839.7 1 026.1 
nee 9.1227 27052.2 4.8614 05()18.2 5751.6 10 167.8 
32CO '1.1302 7964.8 5. 511 12518.9 64.2 - 06312.4 
33CO 9.1376 28878.2 75.4322 20048.1 7577 .6 06459.9 
34(0 'J.1450 29792.3 5.7051 276 5.0 8491.8 06610.2 
35eo 'J.1523 0 07.2 5.9703 35188.9 9406.6 0 763.1 
360G .1 ')5 1622.8 6.2 82 427 8.9 03 2.2 -106918.6 
37LO 9.1666 32539.1 6.4793 504 4.3 1238.5 1 1076.4 
3800 'J.I737 3456.1 6.7238 58094.5 2155.6 07236.5 
39GO '} .1807 34373.8 76.9622 65778.9 3073 .3 107398.6 
'+000 9.1877 35292.3 7.1948 2734B6.7 3991.7 07562.1 
41CC 9.1947 36211.4 77 .4217 8 217.6 4910.8 -101728.4 
420e 9.2016 7 31.2 7.6434 8970.9 5830.6 07895.8 
4300 'J.20~5 8C51.7 7.8600 96746.1 6751.1 - 08064.6 
44,"0 9.2153 38972.9 78.0117 0 542.7 7672.3 08234.7 
450C '1.2221 9894.8 78.2789 312360.3 8594.2 08405.8 
4600 J.228'J 40817.3 78.4817 20198.4 9516.7 1085/8.0 
47CO 9.23::;7 1740.5 8.6802 328056.5 0440.0 08751.0 
4BOO ').2424 2664.4 78.8747 359'34.3 71 63.9 08924.7 
4900 0. 2',Q 1 43589.0 79.0654 4 831.3 288.5 0 098.9 
50·,0 '}.2558 4514.3 9.2523 351747.2 73213.7 09273.7 
?lOU 9.2625 5440.2 9.4357 359681.7 14139.6 -109448.7 
520e 9.2692 6366.8 9.6156 67634.3 5066.2 -109624.0 
:)30Q 9.2756 47294.0 9.7922 375604.7 '/5993.4 -10 799.3 
5400 9.2825 L,8221.9 7 .9657 383592.6 6921.4 -109974.7 
5500 'l.2il Q l 49150.5 80.1360 391597.7 H849.9 -1 150.0 
56('C }.2957 5 0 9.7 80. 035 3 Y619.7 78179.2 - 10325.2 
';700 9.3C23 51009.6 80.4681 401658.3 9709.1 -11 500.1 
5000 9.3dd9 "1940.2 RO.6299 41,713.2 80639.6 - 10674.7 
590G 9.3155 ,2871.4 0.7891 423784.2 81570.9 - 10849.0 
6(00 0.3271 53803.3 80.9451 431870.9 82502.7 - 11022.6 
aA change in phase of an assigned r fer nce lement has o curred between tnls temperature and the pr ceding temperature, Melting oint af 

































































































































































































































































- Continued. THERMODYNAMIC PROPERTIES
S01 (gas); molecular weight, 87.525
Formation from assigned























































































































































































































































































































OA change in phase of an assigned reference element has occurred between this






























































temperature and the preceding temperature Melting point of
T, Cp, Hr-Ho, 
o  col/mole oK col/male 
0 ------ C 
I C .0186 %.2 
0 .6555 427.3 
98.1? .1925 2C7.2 
0 8.2COO 22.4 
a 4 0 .5103 059.4 
O 8.6929 920.3 
CC .8101 795.8 
C .8no 681.1 
0 .9 35 57>.5 
0 .0025 471.4 
00 .0435 373.8 
1100 .0791 9279.9 
200 . 110 lCl89.5 
1300 .1402 1C2.0 
14CO . It 75 2017.4 
500 .1933 2935.5 
6 C .2180 3856.1 
7 0 .2418 14779.1 
8 0 .2650 57C4.4 
9 0 .2876 It632.0 
00 .3098 7561.9 
nco . 316 8 94.0 
200 .3531 9428.2 
<300 .3744 C3 4.6 
4 0 .3954 13C3.1 
5 0 .4163 243.  
6 0 .4:3 lC 3186.3 
7 0 .4577 4 31.1 
800 .4782 5077.9 
900 .4986 6026.7 
00 .5189 6977.6 
1 0 .5392 793C.5 
2CO . 593 885.4 
30C .5795 9842.4 
400 .5 96 0801.3 
500 .6196 1162.3 
60C .6396 2725.2 
7 0 .6596 3690.2 
800 .6795 4657.1 
9 0 .6 94 5626.1 
0 .7193 6597.0 
1 0 .73n 757C.0 
2 0 .7590 8544.9 
3 0 . 789 9521.8 
4 0 .7987 C500.6 
5 0 .8185 1481.5 
600 9. 382 2 c4.3 
7 0 .8580 3 49.1 
800 .8 77 435.9 
0 .8 S 75 5 24.7 
0 0 .9172 C415.4 
0 .9369 74(8.1 
CO .9566 1:4(2.8 
"l00 . 764 9399.5 
 CO .9960 C398.1 
5 0 0.0151 398.7 
0 .03,4 4(1.2 
0 .0551 ? 4C5.8 
GO .0748 412.2 
0 .0944 420.7 
0 . 41 6431.1 
TABLE I. - o tinued. THERMODYNAMIC PROP RTIES 
(179) Cl (gas); olecular eight, 67. 23 
ormation from a signed Sr, -(Ff-HOl , r , r ference elements 
col/mole OK ol/mole ol/mole b.Hflf  
ol/mole 
loglo f 
------- 0 2 792.7 319~3.2 -------
9.0463 208.4 C489.0 126.7 -65.C9C3 
4.087~ 190.2 1220.0 321C2.4 -2 .985l 
7.2534 l A62.9 200C.C ]2 C.C -18.452C 
7.3041 14968.8 2015.2 31997.7 -18.3075 
'>9.7098 0824.5 2852.1 31321.6 -12.5C31 
1.6301 6894.8 3713.C ]C8li.c .1C47 
3.2260 13139.8 4588.6 304Cl.9 - .8744 
4.5906 9') 2.3 5473 .9 048.1 5.3CI5 
5.7822 460')2.2 636t:.3 9 27.5 -4.1349 
6.8396 2684.3 7264.2 941C.7 3. 372 
7.7903 9416.6 8166.5 9096.5 -2.52C7 
8.654C 6239.4 90 2.7 8784.4 1.9516 
9.4453 3144.9 '1982.2 8 74.3 -1.4770 
0.1758 0126.5 0894.8 8166.0 - .0eC8 
0.8542 7178.4 81(.2 78 9.5 .7 44 
1.4875 4295.8 27 8.2 7,)54.c -0.45CC 
2.0816 101 74.6 3648.8 7251.3 -0.20c5 
2.6412 08711.0 4571.8 6949.c 0.0113 
3.1701 16001.8 5497.2 6 9.4 .2C27 
3.6 17 2 344.1 6 24.8 6350.7 .3721 
4.1486 307 5.3 7354.7 6053.4 0.'>228 
4.6034 38173.1 828c.7 5 57.6 C.C57C 
'>. 38C 4 6 5.3 9221.0 5463.2 . 87 
?4542 53180.1 0157.3 2517C.3 C. en 
5.8536 60745.6 1C9:.E 4878.8 0.9872 
6.2376 68350.3 ?2(3C.4 4588.6 .0 73 
6.6073 75992.6 297>.1 
6.9638 83671.3 3923.8 
7.3082 91385.0 ?487(.c 
7.6411 9132.5 ?5819.5 
7 .963"> 06912.8 6 7C.3 
8.275'J 14724.9 72~.2 
8.5791 2567.7 867E.2 
.8736 304 0.4 9635.1 
9.1598 38342.2 0594.1 
.4384 46 72.1 1 55.C 
9.7097 54229.6 251E.C 
9.9741 6 213.8 3482.9 
0.2319 702 4.2 49.9 
.4836 78260.0 6541e.8 
.7294 86320.7 6389.8 
. 697 9 405.7 7362.7 
.2046 02514.5 37.c 
.4345 10646.5 314.5 
.6 95 18801.2 C29~.4 
1.8799 26978.2 274.2 
2.0960 35177.1 257.1 
2.3078 397.3 241.9 
.5155 51638.5 28.7 
2.7194 59900.3 211.4 
2.9195 182.2 C20E.2 
3.1161 6 84.0 7200.9 
. 093 4805.3 8195.C 
3.4991 93145.8 g192.2 
3.6858 1 05.1 19C.8 
3.8694 98 2.<l 191.4 
4.0500 8278.8 8 194.C 
4.2278 l 692.7 198.5 
.4029 5124.3 8 205.( 
.5752 3573.2 21:.5 
















-6 448.1 .2619 
-646(6.2 0. 034 
-64752.3 .7329 
-64888.1 . 451 
-65015.2 6.3698 
51)4.6 5.4'>82 
- 5247.5 .6754 
- 5354.6 . 958 
65456.9 .4 03 
- 554.9 2.8740 
5649.3 2.4055 
-65740.7 1.9857 
- 5829.5 .6073 
-65916.1 1.2646 
-660CO.9 .9 ?26 
6084.2 0.6674 
- 6166.2 .4056 
- 1' 47.2 0.l644 
- 6 27.3 .0584 
4C6.7 -0.2651 
- 6485.4 - .4571 




- 6e70.9 - .2455 
c946.4 .3759 
- 70Ll.3 - .4 89 
7095.5 -1.6152 
- 7169.1 - .72'>3 
- 7241.9 1. 298 
7 13.9 -1. 290 
- 73H5.1 -2.0233 
-67455.2 -2.1132 
- 7524.4 - .1988 
7592.4 -2.2806 
- 7659.4 -2.3'>87 
- 725.1 - .4334 
67789.5 - .5049 
- 7852.5 - .5735 
-6 914.2 -2.6393 
7974.4 -2.7024 
- E(33.1 .7630 
- 8 90.2 - .8214 
-6El45.7 .8775 
Elsg.6 .9316 
- 8251.7 - .9837 
- 8302.0 .0339 
- 8350.6 - .0824 
- 8397.4 -3.1292 
- 8442.2 - .1744 
- 8485.3 - .2181 
- 8526.3 - . 604 
a  change in phase of an assigned reference element has occurred between this mpe ature a  t e p ceding t mpe ature. lting int f 
5, 388.3570 . 
27O
TABLE III. - Continued. THERMODYNAMIC PROP_RTIES



























































































































































































































































































































































































































































































































































CA change in phose of an essigned reference element has occurred between this temperoture end the preceding temperoture. Melting point of
S, 388.357 ° K.
270 
BLE I. - ontinued. ERMODYNAMIC OPERTIES 
80) 12 ( as); olecular eight, 2.980 
ormation rom signed rmation f  
T, ct, HO -Ho T 0' ST' -( f-HOl, HO T, f r nce l ements ous s  c l/mole O  l/mole col/mole OK col/mole l/mole (b.Hflf, b.Hl, 
l/mole 
l glo f 
al/mo·le 
0 ------  -------  123.5 4876.3 ------- 127876.6 
lCO .05d7 827.9 55.6851 740.6 - 295.6 9C9.1 .3647 12 541.4 
200 .9664 1832.1 2.5684 0681.6 - 291.4 C23.1 .9545 129072.7 
98.1, 12.1691 13.5 7.1958 7 60.9 15C.0 15C.0 . 281 2S492.1 
00 12.1853 2996.0 67.2711 185.3 - 127.5 51 2.5 .1C47 2S499.3 
a 400 1£.82'>1 249.9 .H739 4099.6 813.6 826.3 . 434 29867.1 
500 13.1767 51.6 . 771 1336.9 571.9 316.5 . 833 3CI96.6 
e 1 .385C  S ce. 6 76.1995 839.1 243.C 713.2 . OC9 1 3C495.1 
700 13.5172 H226.1 "/8.2734 6565.3 2.6 046.C .6514 3C766.9 
800  .6C57 82.5 0.084' 485.1 459.0 345.3 .3708 3 015.6 
900 13.6U6 l 946.4 1.6908 2575.4 822.9 641.3 .1435 31244.8 
1000 13.7126 12315.5 83.1333 0817.8 192.C 9H.0 . 545 31451.4 
llCO 13.7463 13688.5 84.4419 9197.6 5565.0 230.1 . 7S 4C 31656.0 
2 0 3.7721 '>064.5 5.6391 702.5 41.C 8523.9 . 54 31843.0 
1300 13.7923 16442.8 H6.7423 6322.3 319.2 818.C . 34C 3 0 0.2 
14GO 13.8C84 17822.8 7.7651 105048.3 699.3 12.4 . 264 32189.2 
500 13.8214 9204.3 8.7182 113873.0 08C.8 4C7.3 . 301 323 1.5 
1600 13.8321 20587.0 89.6106 2789.9 2463.5 - 7C2.9 . 431 - 325C8.2 
0 3.8410 1970.1 0. 94 31793.3 3847.2 99.3 . 639 32660.3 
1800 13.8485 355.2 1.2408 40 78.2 15231.7 10296.5 .0915 32 C8.9 
1900 13.854S 47 0.4 1. 897 5 40.0 61t .S IC594.7 .024E 329 4.5 
0 3.8603 6126.1 2.700, 59274.8 8C02.t I 8S3.8 .9630 3C98.1 
2100 13.81049 7512.4 3.3768 68579.0 19388.9 l193.8 .9055 1 3240.1 
£2 0 1 .8eSC e899.1 4.0219 7 49.2 0775.t l4S4.S .8 19 3381.0 
2300 13.A725 30286.2 94.638, 87382.4 2162.7 1 97.1 .8C16 3521.3 
400 3.8756 1673.6 5.2290 96876.0 3 5C.l 12100.3 .7543 3661.3 
500 3. 784 3061.3 5.7955 06427.4 4S37.8 12404.6 .70S7 3801.5 
600 3.8808 449.) 6. 3S9 16034.4 6325.€ 3941.9 
700 3.8830 5837.5 96.8638 25694.7 713.9 34082.9 
2800 13.8849 7225.9 7.3687 35406.5 9102.3 34224.5 
900 13.8867 8614.4 7.8560 45167.9 0490.9 34367.0 
3000 3.8883 COC3.2 8.3268 54977.1 1879.7 34510.4 
10C 3.8897 1392.1 8.7822 64832.7 261::.(; 34654.7 
3200 13.8910 2781.1 9.2232 74733.1 4657.6 348CO.l 
300 3.8922 4170.3 9.6507 84676.9 604t.8 3 S 6.4 
400 13.8933 ~59.6 .0654 94662.8 7436.0 35093.9 
3500 3.8942 6948.9 1 0.4681 04689.6 825.4 35242.3 
600 13.8951 8338.4 0.8596 14756.0 0214.9 1 5391.8 
3700 3.8960 n28.0 101.2403 24861.1 1604.4 35542.2 
800 3.8968 117.6 01.6109 35003.8 2994.1 35693.5 
3900 13.8975 2S07.3 01.9719 45183.0 4 83.8 35845.8 
00 13. 981 38S7.1 02. 237 5397.8 5773.6 135 98.9 
410C 3. 987 '>2t6.9 02. 669 656 7.4 7163.4 136152.8 
200 3.8993 76.8 03.0018 75930.9 8553.3 1 U07.4 
300 3.8998 8066.8 0 .3289 86247.5 S943.3 13 462.8 
44 C 13.9C03 9456.8 03.6485 96596.5 1 33.3 36618.1 
500 3.9C08 C846.8 03.9609 06977 .0 2723.3 36715.2 
4600 3.9012 236.9 04.2664 17388.4 4113.4 1 69 2.3 
70C 3.9016 3627.1 04. 653 21830.0 503.6 37089.8 
800 13. SCZO 5017.3 04. 580 38301.3 6893.8 3 24 7.1 
4900 3.9024 ee4C7.5 05.1447 48801.4 8284.0 37406.0 
00 3.9027 97.7 05.4256 59330.0 9674.2 37564.6 
'>ICO 3.9 30 9188.0 05.1009 69886.4 1064.5 37123.5 
200 3.9033 C578.3 05.9708 80470.0 2 54.8 31882.7 
300 3.9036 1968.7 06.2357 91 80.4 3845.2 38042.0 
540C 3.9038 35S.1 06.4956 0 17.0 5235.5 138201.4 
500 3.9041 74749.5 106.7507 12379.3 10625.9 1  E361. 0 
5600 3.9C43 6139.9 07.0012 23061.0 8016.4 38520.6 
5700 13.9C46 75 0.3 07.2473 3779.4 940t.8 38680.3 
'>80e 3.9048 8920.8 07.4892 4516.3 0797.3 31840.0 
5900 13.9 50 C311.3 0 .7268 5277.1 2187.8 38999.7 
6000 3.9C52 1701.8 07.9606 061.5 3578.3 13 159.4 
a  hange i  hase f n a signed ref r nce lement as curred etween is temperature and e receding mpe ature. elting oint f 
, 8.357 0 . 
































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES






































































































19. 8491 66816 • 2
19.8504 66801.2
19. 8516 68786. 3
19.8527 70771 • 5
















[ 9 •8633 104531 • 8




































































































































OA change in phase of an assigned reference element has occurred between this



























































































































































































































































tempereture and the preceding temperature. Melting point of
TABLE I. - ontinued. HERMODYNAMIC ROPERTIES 
81) S2C12 as); olecular eight, 35.046 
ormation rom 
71 
signed Formation from 
T  Cp, Hr-Ho, T' -(Ff-HO l , Hr , r ference l ements seous toms 
o  ol/mole OK l/mole l/mole OK ol/mole ol/mole I:::.HTlr, l glo r I:::.Hr, 
l/mole ol/mole 
G ------  -------  8692.6 4,91.7 ------- 93295.3 
l O 1.6950 37.5 0.4964 12.1 - 755.0 - 479.5 1.8117 9 349.7 
0(; 5.51C6 315.2 9.8916 1663.1 6377.4 -4612.7 .B598 - 95044.8 
29 b. 15 7.4169 942.6 6.4866 861.9 4750.0 47,0.0 .179-{ 95532.9 
3 C 7. 411 974.8 6.5944 9003.5 4 17 .8 47:'2.8 .1580 - 95540.9 
 4CO 8.3746 70.8 1.7549 6931.1 2921. 7 -5982.9 .2562 1 5927.5 
0 8.8702 63 .5 5.9136 5321.4 057.1 848.0 .5614 96243.5 
(,0 9.1589 538.1 9.3818 4091. 0 45.6 -7527.7 .0384 96506.8 
0 9.3402 11463.7 2 .3498 3 81.1 71.2 -8 BO.5 .6326 196 28.7 
0 1 . 609 3 C4.  4.9407 2548.4 711.6 8566.1 .3081 -1 6917.2 
0 19.54'>0 5354.7 7.2380 21 9.5 62.1 - 044.8 .0412 1970"8.5 
lOGO 9. (60 7312.4 9.3006 1988.2 619.8 520.3 I.B160 -19 217.8 
11 0 9.6514 9275.4 01. 714 n 13 .2 0582.8 - 93.8 .6223 197338.8 
2 0 9. 962 l242.3 02.8829 02217.2 2549.8 0466.1 .4530 -197445.0 
3(;0 9.7134 3 12.4 0 .4598 12'>85.3 14519.8 0937.7 1.3032 191539.0 
4CO 9.7351 5184.8 05.9215 23105.3 6492.3 1l409.1 .1691 lY1623.0 
500 9.7527 7159.3 07.2837 3766.3 8466.7 1880.6 .0479 - 91699.0 
6('0 9. 671 91 5.3 08.5599 4'>59.1 0442.7 - 2352.3 .9377 917 8.6 
7 0 9.7790 112.6 09. 571 '>475.6 2420.0 2824.4 .8366 - 97833.4 
8 0 9.7891 3091.0 110.B886 650B.4 4398.'> - 3297.1 .7433 91894.5 
9 0 9. 916 5 70.4 1.9587 7651.2 6377 .8 3770.5 .6569 -1 1953.2 
00 9.8049 7 50.5 12.9744 98.3 8357.9 4244.6 .5763 98010.3 
100 9.8 11 9031.3 13.9408 0244.5 0338.1 4719.5 .5  10 - 98066.9 
200 9.8166 1012.7 14.8626 1685.0 2320.1 5195.3 .4 03 98123.6 
300 9.8213 2994.6 15.7436 23215.6 43 2.0 - 5672.1 .3 36 9 131.) 
4 0 9.8255 4976.9 16.5873 34832.5 6284.4 6149.8 .3006 - 98239.7 
5 0 9. 92 46959.  17.3966 46532.0 8267.1 - 628.4 .2409 98300.1 
600 9.8324 8942.7 18.1744 5B310.8 0250.2 - 98362.6 
700 9.8 53 0926.1 18.9230 70165.9 233.6 98427.4 
800 9. 79 2 09.8 119.6444 82094.4 4217.2 98494.8 
9CO 9.8403 4893.7 20.3406 940 3.9 6201.2 98564.8 
00 19.8 24 6877 .9 21.0132 06 61.8 48185.3 198637.7 
100 9.8443 862.2 21.6639 18295.8 '>0169.6 98713.3 
200 9.8461 0846.7 2.2939 304 3.9 '>2154.2 98791.8 
300 9.8476 2831.4 2.9047 421'>4.0 34138.8 - 98873.1 
4CO 9.8 91 4816.2 3.4972 5074.2 6123.7 98957.2 
500 9.8504 6801.2 4.0726 67452.8 8108.7 9044.0 
6 0 9. 16 8786.  24.6318 379 88.2 093.8 91 3.3 
700 9.8527 0771.  25.1757 923"18.7 2079.0 9225.1 
.800 1 .8 38 2756.9 25.7052 04922.8 4064.3 9319.4 
900 9.8 47 4142.3 26.2209 17519.2 6049.7 9415.8 
00 19.8556 6 27.8 6.7236 301 6.6 8035.2 9514.4 
4 CO 9.8564 713 .4 127.2139 428 3.6 1 C20.8 %15.) 
42 0 9.8 72 0699.1 7.6924 56 9.0 12006.5 - 9117.5 
3 0 9.8579 2684.8 28.1596 46H401.1 3 92.3 9821.6 
4 0 9. 85 4670.7 28. 162 81240.5 5978.1 <;9921.4 
5 0 9.8592 656.5 9.0625 94124. '> 17964.0 0034.6 
6 0 9.' 7 8642.5 29.4990 07052.7 49.9 0143.2 
7 0 9. 03 062 .5 2 .9261 20024.0 1935.9 0252. ) 
800 9. 608 2614.5 30.3442 3037.6 3922.0 0363.8 
9 0 9.8613 4600.6 30.7537 6092.6 ~908.1 - 0415.6 
0 9. 17 6586.8 3 .1550 59188.1 7894.2 200588.3 
1CO 9.8621 8573.0 31.5483 2 23.3 9880.4 -200101.8 
2 0 19.8625 0559.2 31.9340 85497.5 1H66.7 0815.9 
300 19.8 29 2 45.5 2.3123 98709.9 3852.9 0930.6 
400 1 . 3 4531.  32.6836 1 59.7 ~839.2 010'.5.8 
5 0 9.8 36 065l8.1 1 3.0481 52 6.4 782 .6 20 161.3 
600 9.8 39 08 04.5 3.4060 38569.1 <;812.0 - 01 77.2 
7 0 9.8642 04 0.9 3. 576 1927.3 1798.4 01 93.4 
8 0 9.8 45 2477.4 4.1031 65320.4 lC31 4.8 - 01509.7 
9 0 9. 648 14463.8 4.4426 78 47.8 (;5771.3 01626.1 
0 9.8 50 1 450.3 34.7765 208.8 ', 57.8 - 01742.6 
a  ange i  ase f  signed r ference lement s curred tween t is t mpe ature d t e receding t perature, elting oint f 
5, 8.3570 . 
































































TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES


























































































































































































































































































































































































































































































































































°A chonge in phase of on ossigned reference element hos occurred between this temperoture ond the preceding temperoture Melting point of
S, 588,357 ° K
272 
T BLE III. - ontinued. ERMODYNAMIC P OPERTIES 
( 2)  ( s); olecular eight, 5 .066 
ation f  a si  F ation from 
T, Cp, Hf-Ho' Sr, -(Ff-HOl , HO r  erence el  ents gaseous ato s T' 
o  col/mole oK col/mole col/mole oK c l/ ole col/ ole (t:,.Hflf, 10 iO f t:,.Hr, 
l/mole c / ole 
0 ------ 0 ------- 0 5 6.J 75.2 ------- - 6983.3 
100 6.9589 695.1 46.5503 3'159.9 5 61.8 58.2 1.2385 - 7285.8 
2(;0 7.1361 1396.8 51.4072 8 84.7 63.4 17.2 .0933 - 7647.4 
298.15 7.5597 17.3 . 330 082.0 7 84.0 84.0 - . 44 - 8015.0 
300 7.5678 2131.3 54.3797 14182.6 298.0 8 .1 .4117 - 8021.5 
a 400 1.9607 29{;8.7 .6133 736.6 8 75.3 74.9 . 89 - 8345.3 
500 8.2433 19.7 8.4219 491.2 8 6.4 45.4 . 819 - 8615.7 
600 8.4391 5 .4 '1.9432 411.5 2 . 1 07.6 . 069 - 844.5 
lOO 8.5772 5405.6 61.2551 472.9 572.3 3.7 . 892 - 9042.7 
800 8.6777 6268.6 62.4073 3657.2 1435.3 94.3 .4871 - 9218.5 
900 8.7534 140.4 .4340 950.2 2301.0 59.3 . 307 - 9377.5 
1000 8.8123 8018.8 64.3594 56340.6 185.4 26.7 .7375 - 9523.0 
1100 8.8596 902.4 5.2016 2819.3 069.1 96.1 . 183 - 9659.7 
1200 8.8986 9790.4 65.9742 9378.7 4957.1 6.9 . 802 - 9 87.8 
130C . 315 10682.0 .6 78 6012.2 848.6 3 .8 .9279 - 09.4 
1400 8.9600 11576.6 7.3508 2714.5 6743.2 911.6 . 649 - 025.9 
1500 8.9850 12473.8 67.9698 89480.9 7640.5 585.2 . 935 - 0138.0 
1600 9.0074 13373.5 8. 504 6307.2 8540.1 259.5 .0156 - 0246.8 
1700 9.0277 14275.2 69.0971 103189.9 41.9 34.2 .0325 80352.8 
1800 9.0464 15179.0 .6137 0125.6 0345.6 09.4 .0452 0456.8 
1900 9.0638 16084.5 0.1032 7 11.7 1251.1 284.9 .0544 0559.0 
2000 .0801 16'191.7 0.5 86 24145.5 2158.3 60.8 .0609 0660.2 
2100 9.0955 17900.5 71.0120 13·1224.7 3067.1 37 .0 .0651 0760.5 
2200 9.1102 18810.8 71.4354 8347.2 3977.4 13.5 .0673 08&0.3 
2300 9.1243 9722.5 1.8407 511.2 4 89.1 9.  .0680 80960.3 
2400 9.1380 20635.6 72.2293 152714.8 5802.3 3.0 . Q 673 1059.8 
2500 9.1511 21550.1 2.6026 5 9 6.5 6716.7 5.9 .0655 159.7 
2600 9.1640 22465.8 72.9618 67234.8 7632.5 1260.3 
2700 .1 65 382.8 3.3079 7 5 8.4 8549.5 - 1360.8 
2800 9.1887 4301.1 3.6418 81896.0 9467.8 81462.2 
2900 9.2007 25220.6 3.9645 89276.4 0387.2 81564.2 
3000 9.2125 6 41.2 4.2766 96688.6 1307.9 1 66.8 
3100 9.2241 7063.1 4.5789 04 31.4 229.7 1770.0 
3200 9.2356 7986.0 4.8719 16 4.0 3152.7 1873.9 
3300 9.2469 28910.2 75.1563 19105.5 4076.8 1978.3 
3400 .2581 9835.4 5.4325 26635.0 5002.1 - 2083.3 
3500 9.2692 30761.8 5.7010 34 91.7 5928.4 2188.9 
3600 . 02 1689.3 5.9623 41775.0 6855.9 2 4.9 
3700 9.2911 32617.8 76.2167 49384.0 7184.5 2401.3 
3800 .3019 3547.5 6. 646 570 8.1 87 4.1 82508.0 
3900 '1.3127 34478.2 6.7064 64 6.7 9644.9 82614.9 
4000 '1.3234 35410.0 76.9423 72359.2 0576.7 8 722.1 
4100 9.3340 36342.9 7.1726 80065.0 1509.5 2829.3 
42CO .3446 37276.8 77.3977 87793.5 2443.5 2936.6 
4300 .3551 8211.8 7.6 .1 95544.3 378.4 - 3043.9 
4400 9.3656 9147.8 7 .8329 03316.9 4314.5 3 51.1 
4500 9.3761 084.9 8.0435 110.8 5251.6 83258.0 
4600 9.3865 41023.0 78.2497 18925.5 6189.7 364.8 
4700 9. 69 1962.2 8.4517 32 760.6 7128.9 83471.2 
4800 9.40 l3 2902.4 8.6496 34615.6 8069.1 83577 .2 
4900 9.4176 43843.7 78.8437 342490.3 9 10.3 -83682.8 
5000 .4219 4785.9 79.0340 350384.3 952.6 83 87.9 
5100 9.4382 45729.3 79.2208 358297.0 508 5.9 83892.4 
5200 . 495 4 673.6 79. 042 6228.3 51840.2 83996.4 
5300 9.4537 47618.9 79.5843 374177.8 52785.6 -84099.7 
5400 9.4689 48565.3 9.7612 382145.1 53732.0 84 02.3 
5500 9.4791 49512.7 9.9350 390129.9 54679.4 -84304.1 
5600 9.4893 50461.2 80.1059 398132.0 5627 .8 -84405.2 
5700 9.4995 5 410.6 0.2740 406151.0 56577. 3 -84505.4 
58CO 9.5097 52361.1 80.4393 414186.7 ,7527.7 -8 &04.8 
5900 9.5198 5 312.5 80.6019 4 2238.8 58479.2 -84703.3 
6000 9.5299 54265.0 80.7620 4 307.0 59431.7 -84800.8 
aA change in phase of an a signed ref r nce lement has o curred between this temperature and the pr ceding temperature. elting point f 

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES































































































































































































OA change in phase of an assigned reference element has



































































































































































































































































































ABLE I. o tinued. HERMODYNAMIC ROPERTIES 
(183) SF2 (gas); olecular eight, 70.066 
ormation from ssigned Formation from 
T, Cp, Hr-Ho , ST' -( f-H01, Hr , reference lements seous toms 
o  ol/mole oK ol/mole ol/mole o  l/mole l/mole (I';Hf'lf, lo  10 f I';Hf, l glo  
l/mole ol/mole 
L'  -':-.l't'.() _~.~) ->1279.7 D3~lj.l --------
lCl . (60 95.6 ? 1. 2 521  3~() .. 6 '):;667.4 j1 63.5 1 1 j .. :~ 'J:) (J - 54613.7 27.5'--177 
e .0214 6>7.'. 1)/ .. 0464 'J711.~ -:J;- o?'J .. 7 l.J1614.5 :.r 7 .. (,661 b'd(,I.J ~d. jll 
90.1'> : .4192 S 93 .. 0 0.9154 :>~6B.9 :J U.<70.() -'1870.C Y).d':-.l'J't 1~60Z7.1 1:J2.34't-d 
G lQ.442l 612.3 0. 799 b H 1. 7 :JLdSG.7 '>ld 74. 6 l8.024" - 5603t3.4 1 G 1. 6 l'l, 
a C 11 .It SIS j 712.S 4.1384 1 'J It2 .. 6 - 'Jli (?'.) .. 3 -52b42.6 9.1463 ?6~7':l. ~ 3.1{)9 
0 2 .. 1823 899.1 6.7829 0492.3 - 9':J6 J.9 531',9.6 ~ J .. :.>6 71 15"OO6.~ ~6.:)440 
6uO 12.6 03 141. 3 ').0464 ,21J6.5 f321. 1 :5364:;.7 9.6759 57352.7 4. ,,144 
0 2.9311 420.3 1.0174 2 1.9 1042.7 -:;401 L.d 16.BI'>1 l?7642.3 6.399':> 
SOO iJ.1403 724.5 2.7,8(, 'J4il2.4 '1~73~1.5 34Ll 4.7609 - :'7891.<;/ L .. 42d 
0 3.29,)5 046.4 4.3154 6831. oj 4~416 .. 6 54669.  3.1066 5t1l12.5 ;). 4tt IG 
00 3.4CI5 13HI.3 5.721c /tJ40. ') 3G 1.  4'137.0 It. 11 ~'t ,e311.5 L 1. 61:"~4 
110C. 3.4856 2725.8 7. 032 l9 'l.l 737.2 ~53)1.7 0.67'19 158 '14.1 1 B. 4584 
20G 3.5507 4077.8 l .1795 797j/.6 L385.2 5614.7 9.761t - 5H664.I 1) .. 1j3JI.J 
30c 3.6C21 5435 .. 5 9.2662 3f()10.6 %27.'> -c,,>n6.8 B .. -J8J 6 1~lj::l24.2 3.60'Ji 
4C0 13.6 34 6 7.9 0.2758 <)'J C) 88 • J J/ 65.1 :'6238.6 3.30!? 5H'il6.6 lI.7011 
, (; 3.6769 8164.0 1.2183 03663.:' 3~29',. 1 ~6?SG.5 7.12C3 - 59122 .8 1.).J 6'J 
6 0 3.7C46 n  33.1 2. 019 l 1n30.C j4930.0 6B67.8  .. ? c!t(, 15~264.2 .5964 
700 3.7276 0904.7 2.9334 2 002.1 3j')5ti.3 7175.8 .1459 -15:;401.9 7.3162 
800 13.7471 278.5 3.7187 284 5.1 )ZI84.6 - 7489.7 . 365 '>9536.9 .1714 
9 0 D.7 36 3654.0 4.4624 361124., 5C'809.0 ,)7804.7 . ')bB 1 -159669.8 5.157'> 
0) 3. U 77 5031.1 H5.168l 45306.3 9431.9 -5BUo.e .,,34B - 5: 801.3 .2389 
1CO ).7899 6409.5 5.8413 5)"07.1 Lfl0 3.5 08438.2 '>. 316 59932.J .4 70 
2,)0 3.eC05 789.0 6.4830 62473.6 (,74.0 - d '>7.0 .)'>44 - 600&2.4 .6502 
3 e 3.8C98 91 9.6 7.0967 71152.8 -",293.'> 9071.2 . ( 99 It.) I-J 2.7 .95(',6 
400 3.8180 05'>1.0 7.6846 7 892.1 L3'1l2.1 93')8.8 . :'65'. 60 23 .. 5 1 .. 32'.1 
500 3.8252 1933.1 8.2488 e6~8.9 2')2.).9 5'J722.1 4 •. 1455 60 54.8 .7400 
6 0 1.8316 316.0 8.7912 19"1541.1 .' l4-I.l 60586.9 .20,,3 
700 3.8 73 4699.4 9. 133 06446.5 "1  J.6 &0720.1 :).2 ')9 
CO 3.8424 &083.4 9.8166 1:'403.1 IH379.6 - 60854.4 -C.7 46 
9 0 3.8470 7467.9 0.3025 24'tJ9.2 6995.1 6Vo/89. B .1911 
0e 3.8512 852.8 0.7720 3463.1 1~blO.2 161126.6 .6023 
1 (; 3.8549 0238.1 1.2 62 42 63.1 4224.9 -'161264.7 1.9811 
200 3. 533 1623.8 1. 661 51 07.8 28 9.3 61 U4.1 -"2.336:> 
300 3.861') 't3009.8 2.0926 608 ".9 1453.3 161544.8 2.67lJ7 
4 0 3.8643 4396.1 2.5065 70125.9 1 067.0 1 1686.8 2.9805 
5CC 3.8669 5782.6 2.9084 7-.}196.8 680.4 -161830.2 - .2825 
6 0 3.8693 7169.4 3.2991 3707.2 7293.6 6 974.8 -3. 634 
7CO lJ.871'> 8 56.5 3.6791 ')"056.2 906.6 - 6 120.5 - .8 92 
8C (- 3.8735 943.7 4.0491 07442.7 4519.3 6225/., .0HI3 
9 J 3.8754 1 31.2 .409,> 1686S.7 131.8 62415.5 - .32J1 
0J 3.8772 2718.8 4.7608 26324., 74't.2 62::;64.5 .5483 
1CO 3. 738 4106.6 5.1035 5817.6 56.4 &2714.5 .7651 
200 [ .8803 5 94.6 5.4379 45344.7 0 1.5 62865.4 .9 17 
30:; 3. 817 6882.7 5.7 46 54904.9 ;:419.6 16301J.2 - .1688 
4CO 3. 81'j ~ 270.9 6.0837 6 497.4 807.9 - 63169.7 .3~J2 
500 13. 842 9659.3 6.3957 74 21.4 196.2 >22.'1 -'>.5374 
6 0 3. '\53 1047.7 6.7009 83776.3 584.7 163476.8 ~.7099 
7 C  .. 8864 2436.3 6. 995 ')3461.4 197 .3 6 6 1.3 ?0.8752 
800 3. 874 3825.0 7.2 1 <; 'JH 76.0 362.0 63786 .. 3 -0.0338 
9 0 3.8884 5213.8 7.5782 12 19.6 iC'750.8 63941.8 .1861 
eo 3. "-93 602.7 7. 588 2691.5 139.7 I 4U97.7 . 324 
CO l.8901 7 91.7 .133'1 32491.1 3528.6 64253.9 .4731 
2 0 .8 09 9380.7 8.4036 <'3 8.1 4') 17 .. I 64410.5 - .608'> 
'>30(; 3.8<;16 0769.8 8. 682 52 1.7 306.8 -164567.4 .7389 
CO 3.8923 2159.0 8.9279 620'>1.5 17696.0 64724 .. 5 .804& 
5 C 3. 8930 3548.3 .1 28 71q57.1 [<'OB5.3 64881.7 - .9859 
56 0 3.8936 4937.6 9.4331 81887.9 047' ... G 6')039.2 .1 30 
7LO 3.8942 6327.0 9.6791 91"43.6 1864.0 - 65196.7 7 16c 
8(;0 3. 948 716.5 9.9207 01il23.6 3253.(t & 3'>4.4 J.32'd 
0 .13953 9IC6.0 1 0.1582 5 1827.6 4642.9 - 6 512.1 1 309 
0 .139')8 0495.5 (,0.3918 21855.1 6032.5 -165669.7 -7. ,Jl 
a  ange  ase f  signed f r nce l ment s curred tween t is mpe ature d e eceding mpe ature. lting int f 
, 8.357· . 
274-
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°A chonge in phose of on ossigned reference element hos occurred between this lemperoture ond the preceding temperoture. Melting point of
S, 388.357 ° K.
74 
ABLE I. o tinued. H RMODYNAMIC ROPERTIES 
(184) SF4 (gas); olecular weight, 108.066 
r ation rom a i ned rmation f  
, Cp, Hr-Ho, Sr, -(Ff-H01, Hr , r f rence l ents a eous atoms  l/mole  l/mole l/mole o  l/mole l/mole l:;Hflf, l glo f l:;Hf, 
l/mole al/mo·le 
 ------  -------  73684.6 68411.7 ------- 07735.1 
1 0 .1881 24.2 6.2291 798.7 7 286C.4 69141.6 63.4764 0S404.2 
C 3. 514 951.5 3.8673 0822.0 71733.1 698C7.3 78.3526 [(917.5 
98.15 7.4729 484.6 0.0518 7401.3 7 2 C.0 7 2 0.0 17.2027 12073.5 
0 7.5338 517.0 0.1601 7531.0 - 70167.6 7 205.3 16.4333 12091.8 
a 0 0.1652 412.1 5.5938 4825.4 68272.5 7C948.S 5.4C61 12n8.2 
0 1.8148 517.4 0.2849 2625.0 166167.2 7l3n.3 6.7037 13490.6 
00 2.8713 9755.5 4.3624 0862.0 16392S.1 71674.C 4.208C 13890.7 
0 3.5741 2 80.0 7.9443 9481.0 61604.6 71849.S 5.27C5 14173.5 
0 4. 600 463.1 1.1258 8437.5 59221.5 71965.4 8.5619 14374.2 
0 .4077 6887.5 3.9 08 7695.3 56797.2 172 60.0 3.3408 14516.0 
1 00 4.6641 9341.7 6.5663 7224.7 5 343.0 72141.4 9. 619 14614.3 
1 0 4. 580 1 18.2 8.9266 7001.1 51866.4 72214.0 5.7412 14679.7 
2 0 5.0C80 4311.8 01.0962 7003.7 49372.8 7228C.9 2.8895 14719.8 
3 0 5.1262 6 18.7 103.1028 107214.9 4 865.9 72344.2 0.4756 314740.0 
4 0 5.2210 9336.3 04.9684 17619.5 - 348.4 - 724C5.5 8.4C58 1 744.4 
5 0 5.2981 1862.3 06.7112 1 8204.5 41822.3 72465.9 6.6113 14736.3 
6 0 5.3 16 43S5.4 08.3460 38958.2 3928S.2 7 52t.3 5.04C6 14718.0 
7 0 5. 146 6934.3 09.8852 49870.5 36750.3 72587.3 3.6542 314691.7 
8 0 5.4591 9478.1 1.3391 60932.4 34206.6 72649.5 2.4214 14658.8 
9 0 5.4970 2025.9 12.7167 72135.8 31658.7 72713.3 1.3119 14620.7 
·2 00 5.5294 4577.3 14.0253 18 73.4 29107.3 72778.9 lC.3245 14578.6 
100 5.5574 7 31.7 15.2716 94938.7 - 26553.0 72846.8 .4253 14533.3 
2 0 5.5817 9688.6 16.4611 06 25.8 23996.0 72917.0 . C75 14485.6 
300 5.6 30 247.9 17.5988 182 9.2 - 21436.7 72989.8 . 6C5 14436.2 
400 5.6217 48C9.2 18.6888 3 044.0 18875.5 73065.3 .1755 14385.6 
500 5.6382 73 72.2 19.7351 41965.5 16312.5 73143.7 .5450 31 34.3 
600 5.6529 936.7 20.7409 53 89.7 13747.9 14282.6 
700 5. 660 25C2.7 21.7093 6112.5 1181.9 14230.7 
8 0 5.6777 5069.9 2.6429 78330.4 08614.7 14179.1 
900 5.6883 7638.2 23.5442 90640.0 06046.4 3 4127.8 
00 5.6978 0207.5 2 .4152 0 038.2 03477.1 14076.9 
100 5.7C64 2 77.7 12 .2580 15522.1 1 906.9 14026.7 
200 5.7142 5348.8 26.0743 2 088.9 833!:.9 13971.2 
300 5.7214 7920.5 26.8657 40736.1 5764.1 313928.4 
4 0 5. 279 C493.0 27.6336 53461.3 3 91.6· 313880.4 
5 0 5.7338 3066.1 28.3795 262.1 0618.5 31  833.2 
6 0 5.7 93 e5639.8 29.1045 79136.5 8C44.~ 313786.8 
700 5.7 44 8214.0 29.809d 92082.3 54 0.7 313741.2 
8 0 5.7490 ~C788.6 30.4964 4 5097.8 2896.0 313696.3 
9 0 5.7533 63.8 3 .1653 18 81.0 032C.9 313652.2 
00 5. 573 95 39.3 31.8174 313 0.3 745.3 313608.7 
1 C 5.7610 8 15.2 32.4535 544.0 516~.4 313566.0 
200 5.7645 01091.5 3.0743 57820.5 2593.1 31 523.9 
300 5. 677 C3668.1 3.6806 7 158.4 COI6.5 313482.3 
400 5.7 07 C6245.0 34.2730 84556.2 7439.6 13441.3 
500 5.7735 lC 8 2.2 34.8522 98012.5 4862.4 3134CO.7 
600 5.7761 13S9.7 35.4187 1526.2 284.9 313360.6 
700 5.7785 13977.4 35.9730 25095.8 9 07.2 313320.9 
800 5.7 08 16 55.4 36.5158 38720.4 71 S.2 313281.5 
900 5.7830 19133.6 37.0474 52398.6 4551.0 313242.4 
0 5.7850 21712.0 37.5683 6129.5 1972.6 31 203.6 
100 5.786S 24290.6 38.0789 79911.9 9394.C 13165.0 
2 0 5.7887 2 869.4 38.5797 93745.0 6815.3 13126.6 
3 0 5.7904 29448.3 39. 709 07627.6 42 6.3 13088.3 
400 5.7S20 32027.4 39.5530 21558.8 1657.2 13050.1 
5 0 5.7936 34 06.7 4 .0263 35537.9 9077.9 13011.9 
600 5.7950 37186.2 40.4911 49563.8 6498.5 12973.8 
700 5.7%4 3S765.7 40.9476 6 635.8 3Sl8.9 12935.7 
8 0 5. 977 423 5.4 41.3963 7753.1 1339.2 12897.6 
9 0 5.H89 4925.3 41.8373 9 914.8 8759.4 12859.4 
00 5.8COI 47 C5.2 4 .2709 06120.3 6179.4 1 821.2 
~. 
A hange i  hase f an a signed ference lement as curred etween is , mpe ature and e receding mperature. elting oint f 

































































































































assi(OA change in phase of an
S, 388.357 ° K.
TABLE III. - Continued. THERMODYNAMIC PROPERTIES



























































































































































































































































































































































































, Cp, Hr-Ho , O  ol/mole OK c l/ l  
 ------  
1 G .2B53 19.5 
0 6.5162 086.3 
98.15 3.2616 056.5 
00 3.3664 099.6 
a 0 '£7.8996 680.3 
eC 0.7506 623.7 
0 2.5827 796.8 
0 3.8 50 6120.1 
0 4.6517 9 45.4 
0 5.2586 3042.5 
1 0 5.7066 6591.8 
11 0 6.0458 0180.2 
200 6.3083 3798.4 
300 6. 154 7440.0 
4GO 6.6815 100.2 
5 0 6.8166 4775.3 
6 0 6.9280 8462.7 
7 0 7. 209 2160.3 
8 0 7. 0990 5866·.4 
9 0 7.1655 9579.7 
00 7. 224 3299.2 
100 7.2715 7023.9 
200 7.3142 0753.2 
300 7.3 15 486.6 
400 7.3843 8223.4 
500 7.4134 1963.3 
CO 7.4391 57 6.0 
700 7.4621 9451.0 
BOO 7.4827 3198.3 
900 7.5012 6947.5 
00 7.5179 0698.5 
1 0 7.5331 0 451.1 
2 0 7.5468 08205.1 
3 C 7.5594 1960.4 
400 7.5708 15716.9 
5 0 7.5813 119 74.5 
6 0 7.5909 23233.1 
7 0 7.5998 26992.7 
8 0 7.6080 30753.1 
9 0 7.6155 34514.3 
0 7.6226 38276.2 
1 0 7.6291 42038.8 
2 0 7.6351 458 2.0 
3 0 7.6407 49 65.8 
4 0 7. 460 5 330.1 
5 0 7.6509 570 4.9 
6 0 7.6 55 60860.3 
700 7.6598 64 26 •. 0 
8 0 7.6638 68392.2 
900 37. 676 72158.8 
00 7.6712 75925.7 
100 7.6745 7 693.0 
200 7.6 77 834 0.6 
300 7.6807 87228.6 
4 0 7.6835 90996.8 
5 0 7. 862 94765.3 
6 0 7 .6887 98534.0 
7 0 7.6911 02 3.0 
8 0 7.6934 (6072.2 
900 7.6956 09841.7 
00 7.6976 13611.3 
ABLE I. o tinued. ERMODYNAMIC OPERTIES 
85) F6 as)) olecular eight, 146.066 
rmation rom signed 
ST' -( f-Ho), Hr , r ference l ements 
l/ l  O  ol/mole ol/mole ~Hf)f, l glo Kf 
l/mole 
-------  <)2556.5 85173.9 -------
3.2991, 510.4 91737.0 8 603.3 &10.6426 
1.7B86 0271.5 9L470.2 «1829.6 ')6. ~O79 
9.7137 6728.6 2 8500.0 HSQO.0 U3.2 35 
9.8579 6857.7 208456.9 8">08.4 91. 493 
 .2508 4 20.0 2 5876.2 9336.5 39.3671 
3.8069 279.8 2932.8 89747.4 01.7303 
9.5871 0955 .. 5 2 9759.7 89925.4 6.6 61 
4.7075 017~.2 2 6436.4 89952.8 H.S291 
9.2801 9878.7 2130 11.1 8 8')0.3 0.2147 
0 .3984 016.1 -2 9514.0 89786.9 1.4172 
107.1376 0 45.8 2 5964.7 89656.2 4.3821 
10.5574 1433.0 -2 23 76.3 89506.9 8.6288 
13.7055 02648.2 2S 758.1 89344.7 3.8370 
16.6203 14166.3 2~~116.5 89173.8 9.7 48 
19.3326 2'>965.5 51456.3 8997.2 6. 135 
21. 682 3!l027.0 477 81. 2 88 7.1 3.3069 
24.2479 50334.0 4093.8 8635.2 0.6778 
26.4895 62871.9 40396.2 8457.8 8.3 95 
28.6079 7'>627.8 36690.1 8210.9 .3 00 
30.6155 5 9.8 32976.8 8090.3 4.4 85 
32.5234 01 47.6 29257.3 87911.7 .8022 
34.3407 1'>091.5 25532.6 287735.5 .3046 
36.0755 28612.9 21803.3 281562.3 .9439 
37.7351 42304.1 18069.9 87392.4 .7023 
39.3254 56157.7 14333.1 87226.0 .5648 
40.8521 70167.0 - 10593.2 287063.5 .5l90 
42.3200 84326.1 068 0.5 
43.7334 93629.2 03105.4 
45.0962 1.3071.1 9358.2 
46.4119 27 46.9 9S609.0 
47.6835 42352.0 91858.0 
48.9140 57182.2 8105.4 
50.1058 72133.5 84351.4 
51.2614 87 02.2 80596.1 
52.3828 02384.7 76839.6 
53.4721 1 6 7.7 73082.0 
54.5309 3078.1 69 23.4 
5.5610 4 582.9 l 'i63.8 
56.5638 64189.4 61803.4 
57.5408 7 894.8 58042.2 
58.4932 95 96.7 54280.3 
59.4223 1592.7 50511.7 
60.3291 27580.4 467 4.5 
61.2148 43657.A 42990.7 
62. 802 59822.7 39226.4 
62.9263 76073.2 35461.6 
63.7538 92407.3 31696.2 
64.5637 0 823.3 27930.5 
65.3566 25319.5 24164.3 
6.1333 41894.1 20397.7 
6.8943 58 45.6 16630.8 
67.6403 75272.5 12863.5 
68.3719 92073.2 0 095.9 
69.0896 089 6.4 1 5327.9 
69.7940 25890.7 1 1559.7 
70.4855 42904.8 791.2 
7 .1645 5 987.4 4022.5 
71.8316 71 7.3 02 3.5 
 2.4872 94 53.3 6 84.3 
73. 315 16 4.3 2114.8 









- 6303.7 ~67.892Q 
6 0 9.9 9.8592 
69117.5 9 .7434 








71173.1 0. 96') 
71068. J 4.3960 
70937. 1 8.7409 
70785.5 3.8408 
70617.2 9. 546 





6 394.2 .0432 
69169.7 .0164 
- 68942.0 .84)7 
468H2.0 3.5483 
6 480.0 .1238 
68246.6 .5 18 
680 2.1 .9351 
6 776.9 .194~ 
-~7541.3 1 .3691 
67305.3 1.4675 
4 7069.3 12.4967 
60833.2 13 .4631 
6597.3 4.3721 
4 6361.5 15.2288 
46 126.0 6.0375 
46~ 90.8 6.8021 
6 655.8 7.5260 
654 1. 2 18. 125 
65186.9 8.8644 
64952.8 9. 841 
~6~719.0 2 .0740 
64485.5 0. 362 

















a  hange i  ase f n ig d f rence lement s curred tween is mpe ature nd e receding mpe ature, elting int f 
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TABLE IIl.- Continued. THERMODYNAMIC PROPERTIES





























































































































































































































































































































































































































































































































































°Achange _n phase of on assigned reference element has occurred between this temperature and the preceding temperature Melting point of
S, 388.357 ° K.
276 
ABLE II. - ontinued. HERMODYNAMIC ROPERTIES 
86) 2F  as); olecular eight, 02.132 
ormation rom signed rmation from 
T, Cp, Hr -H(5, ST' -(Ff-HOl, Hr , ref r nce lements eous s 
O  ol/mole O  ol/mole c l/mole OK l/mole ol/mole (t:.Hfl{, t:. r, 
ol/mole 
o  Kr 
ol l  
 ------  -------  788C.5 53663.4 ------- 2180.3 
0 .48B 3.5 6.0164 768.1  704t. 9 3854.0 119.1091 23342.1 
200 2.8829 95 .1 3. 611 0 76.5 5n3.4 4215.9 0.1092 - 2 344.9 
n.1  5. 929 348.4 9.2958 7312.1 4532.0 4532.0 1.1564 25130.0 
J O 5.3285 376. 8 9.3905 7440.4 4503.7 4537.6 0. 0n 25142.1 
a 0 6.8300 91.0 4.0241 4618.6 288<;.4 58<;C.2 0.93C4 25730.7 
0 .7394 7 3.2 11. 855 219.6 157.3 68 9.3 4.1118 2 161.5 
00 8.3108 527.8 1.1741 01 6.7 9352.7 75 S.1 0.6109 2(;483.9 
0 8. 865 l 378.9 4.0269 8439.9 7501.6 81 8.7 17.59S5 26731.6 
00 8.9443 261.2 6.5399 6970.8 5619.3 8701.2 5.3193 26926.8 
00 9.1278 4165.3 8.7824 5738.9 3115.2 921C.1 3.53Cl 27084.1 
1 00 9. 26 6085.1 0.8051 4719.9 1795.3 9712.7 2.C864 27213.3 
1 0 9.3642 8016.7 2.6460 38 3.9 9863.8 0209.8 0.8953 2 21.3 
2 0 9.4427 <;957.2 4. 344 3244.0 - 7922.3 0703.1 .8945 27412.9 
3 0 9.5045 1904.7 5.8932 02756.4 5975.8 195.4 9.0408 274Sl.9 
4 0 9. 539 3857.7 7.3405 112419.0 4022.8 1685.9 .3031 27560.9 
5 0 9.5941 5815.2 8.6910 221.3 2065.3 2115.8 .6586 27622.4 
6 0 9.6 72 116.3 9.9566 32154.3 0104.2 2665.5 1.090 2 6 8.1 
7 0 9.6547 97 0.4 0 .1474 4 2 0.1 - 8140.0 - 3155.4 .5849 - 21129.5 
8 0 9.6779 1 C7.1 02.2715 52381.6 6173.4 3645.8 .1321 2 18.1 
9 0 9.6976 3675.9 3.3360 62662.4 4204.(; 4137.0 .7239 27824.9 
0 9.7145 5 46.5 04.3468 173047.0 233.9 4628.9 .3536 21870.9 
1 0 9.7290 1618.7 05.3090 183530.2 0261.8 5122.0 .0 U 27916.9 
2 0 9.7416 <;592.3 06.2271 94107.3 8288.2 5 H.1 .706S 21963.7 
3 0 9.7527 1567.0 07.1049 04114.2 6 13.5 - 6111. 5 .4224 28011.8 
4 0 9.7624 3542.7 107.9458 15527.1 4337.7 608.2 .1591 2 C61.8 
2500 9. 709 519.4 08.7527 2 362.3 2361.0 71C6.4 .91~2 U113.9 
600 9. 786 14 6.9 09.5283 3 276.6 0 83.6 281 8.6 
7 0 9.7853 9475.1 10.2748 48267.0 405.4 28226.0 
800 9.7914 1453.9 10.9945 59330.6 426.5 2 286.4 
900 9.7 69 3433.4 11.6891 70465.0 47.1 2E349.9 
0 9.8018 5413.3 12.3603 81667. 7 467.2 28416.4 
1 C 9.8C63 3<;3.7 13.0097 92936.4 86.7 2 486.2 
200 9.8104 9374.6 13.6386 04268.9 494.1 2E559.0 
300 9.8 41 1355.8 14.2482 15663.4 475.3 28635.0 
4 0 9.-8174 337.4 114.8398 27118.0 456.9 28714.0 
5 C 9.8205 5319.3 15. 143 38630.8 43 .8 2E795.9 
6 0 9.8234 7301.5 15.9727 5 200.3 421.0 2E880.6 
700 9.8260 <;283.9 16. 159 61824.9 1403.5 28968.0 
800 9. 284 12 6.6 17.0446 735 3.0 386.2 29C58.0 
9 0 9.8306 3249.6 17.5591 85233.3 5369.1 29150.4 
00 9.8327 5 32.8 18.0618 97014.5 7352.3 29245.2 
1 0 9.8346 17216.1 18.5516 08845.3 9 3~.7 29342.1 
2 0 9.8364 S199.  19.0296 20724.4 1319.2 29441.0 
300 9.8381 183.4 19.4963 32650.8 302.9 29541.7 
4 0 9.8396 3167.3 11 .9524 4623.4 5286.8 29644.2 
500 9.8410 5 51.3 20.3983 56641.0 727C.9 29748.3 
600 9.8 24 7135.5 20.8344 68702.7 925~.0 29853.9 
7 0 9.8437 <;119.8 21.2611 8 807.5 1239.3 2S960.7 
8 0 9.8449 1C4.2 21.6789 92954.6 3 23.8 30C68.8 
9 0 9.8460 S30 8.8 2.0881 05143.0 5208.3 30177.9 
00 9.8470 5073.4 2.4891 1 312.0 7193.0 30288.0 
1 0 9.8480 7058.2 2.8821 29640.6 9171.7 3C399.0 
2 0 9.8490 9043.0 23.2675 41948.1 162.6 30510.7 
300 9.8498 01028.0 23.6456 54293.8 3147.5 30623.1 
400 9.8507 l 3013.0 24.0161 6677.0 5132.5 3C 736. 0 
500 9.8 15 04998.1 24.3809 7 0 6.9 7117.6 308 9.4 
6 0 9.8522 l (;983.3 24.7386 91553.0 9102.8 3C963.1 
700 9.8529 08968.5 25. 900 0 044.5 1088.1 31077.2 
8 0 9.8536 11C953.9 25.4353 16570.8 3073.4 23 191.6 
9 0 9.8542 112 9.3 25. 747 29131.3 5058.8 2 1306.1 
0 9.8548 14924.7 26.1084 41725.5 7044.3 231420.7 
a  change i  hose f  signed ef r nce lement s curred tween his emperature nd e receding mpe ature. elting oint f 
5,3 8.357  . 






























































































































































































TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES



























































































































































































































































































































































































































OA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
S, 388.357 ° K.
T, Cp, H'f-Ho' 
 ol/mole OK ol/mole 
 -----  
1 co .9567 94.9 
00 .g958 391.6 
98.1  . 123 087.3 
00 .2179 1 0.7 0 400 .5438 838.6 
0 .8465 608.6 
0 .0S82 405.8 
CO .2729 24.3 
0 .4133 058.9 
00 .5212 905.9 
1000 .6C54 762.4 
100 .6724 626.4 
2 0 .7266 496.4 
l CO . 712 0371.4 
4 0 .8C86 1250.4 
5 0 .8 04 2132.9 
1600 .8678 3018.4 
7 0 .8917 3906.4 
8 e .9129 4796.6 
9 0 .9318 5688.9 
0 .9488 6582.9 
1 0 .9644 7478.6 
200 .9187 8315.7 
300 . 920 9274.3 
4 0 . 043 0174.1 
500 .0160 1075.1 
600 .0269 1977.3 
7CO .0 73 2 80.5 
800 .0473 3784.7 
900 .0568 4689.9 
0 .0 60 596.1 
100 .0748 6503.1 
200 .0834 7411.0 
300 .0n7 78319.8 
4CO .0S98 9 29.4 
500 .1C77 0139.7 
600 . 154 1 50.9 
700 .1230 1962.8 
800 .1304 2875.5 
900 .1377 3788.9 
00 .1449 4703.0 
100 .1520 5617.9 
2 0 .1590 6533.4 
3 0 .1659 7449.6 
400 .1 27 8366.6 
500 .1195 9284.2 
6 0 .1862 0 02.5 
7C0 .1S28 21.4 
8 0 .1S94 2041.0 
900 .2C60 2961.3 
, 00 . 124 3882.2 
100 .2189 4803.8 
2 0 . 253 5726.0 
3 0 .2317 648.9 
400 .2380 7572.3 
5 0 .2443 8496.5 
CO .2506 9421.2 
7 0 .2568 0346.6 
8 0 .2631 1 72.6 
9 0 .2693 2199.2 
00 .2755 3126.4 
BLE II. ontinued. HERMODYNAMIC ROPERTIES 
87)  as); olecular eight, 8.066 
ormation rom signed Sr, -(Ff-H01, H'f, ref r nce l ements 
ol/mole oK col/mole ol/mole (b.Hflf, l glo f 
ol/mole 
------  76.1 l 14.9 -------
5.3701 842.1 1.2 498.4 .4515 
0.1977 648.0 15.4 454.5 .0839 
3.0 52 3722.1 311.2 3 1.2 .5864 
3.0698 l 820.3 324.6 l 08.1 .5922 
5.1904 9237.6 062.5 92.5 .8041 
6.9073 4845.1 832.4 9.0 .8432 
8.3602 0610.3 62g.7 78.2 .8321 
9.6215 6510.8 48.2 7 8.6 .8030 
0.7358 2529.7 282.8 083.1 .7675 
1.1332 8654.0 129.7 412.6 .7298 
2.6356 4873.2 986.2 739.3 .6917 
3.459C 178.5 850.3 064.2 .6540 
4.2160 7562.8 720.3 387.8 .6172 
4.9163 14019.8 595.3 2710.6 .5816 
5.5677 0544.4 0 74.3 3032.9 .5472 
6.1766 7132.0 l356.8 355.2 .5140 
6.748C 3778.5 42.2 677.6 .4820 
7.2864 0480.5 3130.2 - 00.4 .4512 
7.7952 07234.8 4 20.5 323.9 .4215 
8.2776 14038.6 4912.7 4 48.3 .3920 
8.7362 20889.5 5806.8 973.6 .3652 
9.1732 21785.2 6702.4 300.2 . 384 
9.5906 34723.5 7599.6 628.0 .3126 
9.9900 41702.7 8498.2 957.1 .2876 
0.3729 48720.9 9398.0 287.7 .2634 
0.7401 51 6.7 0299.0 619.8 .2399 
1.0946 62 8.6 1201.1 
1.4355 6 995.2 2104.4 
1.7643 7155.3 3008.6 
2.0819 8 341.7 3n3.8 
2.3891 91571.4 4819.9 
2.6866 9 8 5.2 5 27.0 
2.9748 06108.4 634.9 
3.2544 13419.9 7543.6 
3.5260 20759.0 8453.2 
3.789S 28124.8 9 63.6 
4.0466 35516.7 0274.8 
4.2964 42933.9 186.7 
4.5398 50375.8 2099.3 
4. 771 57841.1 3012.7 
5. 085 65331.0 3926.9 
5.2344 72843.2 4841.7 
5.455C 803 7.7 5 57.3 
5.6706 87934.0 673.5 
5. 814 95511.7 7590.5 
6.0876 03110.2 8508.1 
6.2895 10729.1 9426.3 
6.4871 18367.9 0345.3 
6.6807 26026.3 1264.9 
6.8705 3703.9 2185.2 
7.0 65 41400.3 3106.1 
7.239C 49 15.1 4027.7 
7.4 81 56 48.0 4 49.9 
7.593S 64598.6 58 2.7 
7.7665 72366.7 6796.2 
7.9361 8C151.8 720.3 
8.1021 87953.8 8645.1 
8.2665 95772.3 9570.5 
8.4275 036 7.0 0496.4 
8. 59 1457.7 1423.1 








- 24304.8 l 0.5883 
24 86.2 5.8l39 
24693.0 5.2503 






26310.4 1. 539 






- 7214.7 .9521 
127328.9 .0432 
27441.6 . 92 
27553.3 .4960 
276 4.6 .8320 
2 775.7 . 278 






28572.8 .1 55 
28691.6 .8324 
288 2.1 .5298 
28934.2 .2459 
29057.9 .9789 
29183.4 . 275 
29310.7 . 901 
29439.6 .2657 
29570.3 . 532 
29702.7 .8517 
29836.7 . 604 
29972.4 .4784 







3 111.9 .7099 
131 60.2 .8318 
31409.7 .9490 
31560.3 1.0 16 




1 2326.7 1 64 
32482.4 1 571 
32638.6 1. 47 
32795.5 1.8294 
32952.9 1.9115 
a  ange  hase f n signed ef rence lement s curred etween is mpe ature nd the receding mperature. elting int f 
, 8.357  . 
278
TABLE III. - Continued. THERMODYNAMIC PROPERTIES





























































































































°A change in )hase of an
































































































































































































































































































































































































































assi( occurred between this temperature and the preceding temperature. Melting point of
278 
T BLE I . - C ntinued. T RMODYNAMIC P OPERTIES 
(ISS) S 2 ( s); olecular weight, 6 .0 6 
F rmation f m a signed F r ation fr  
T, Cp, Hr-Ho , ST' -( f-Ha
'
, Hr , r ference el ments gaseous atoms 
o  col/mole OK col/mole col/mole OK col/mole c l ole (l::;Hflf, IOglO Kf l::; T, 
l/mole col le 
C: ------ [) ------- 0 -l 468.2 - 0339.8 ------- - 4216.2 
100 8.0134 795.5 49.9333 4197.8 - 2672.7 - 10402. 5 5.0571 - 4914.8 
20G R. 6 948 1627.2 55.6711 9 01.0 -11840.9 - 6'>9.1 1 .J2SJ - 5795.2 
29d.l~ 9.5290 2521.2 5 .2961 1 158.1 -10941.0 - 94 1.0 5 .5662 -2 6501.1 
300 9.5't51 2538.8 '>9. J551 1'>267.9 -10 29.4 -7 952.3 .2453 -256513.3 
a 40C 10.3919 3536.2 62.2191 351.4 '}~32.0 -1  763.5 .2889 - 57112.8 
500 11 • 12'} 2 4613.5 6 .6199 696.5 854.7 - 355.3 1 .4185 - 51 6.0 
600 11.71e9 5757.1 .7033 264.9 - 711.1 - 823.8 .1310 - 58013.7 
700 12.1755 6952.8 .5456 4 029.1 - ,, 15.4 - 3205.9 . 320 - '>8355.7 
800 12.5272 8188.7 70.1954 967.6 b~2 79.5 -1 !>38.0 .4689 - '>8647.9 
900 12.8C04 9455.6 .6873 5062.9 4012.6 138~4.5 .2322 - '>8901.9 
1000 13.0156 10746.9 13.047'> 300.7 2721.3 14160.4 .4352 - 59126.4 
1100 13.1877 120~7.3 7 .2964 68.7 1410.9 - 458.2 .9590 - 59327.5 
1200 13.3277 13383.3 75.4501 77156.8 084.9 4750.1 2.7239 595 0.1 
13(,0 13.4434 14722.1 .5216 756.0 , 146.1 5037.4 .6748 - 59677.5 
1400 13.5405 16071.4 1.5215 2458.7 7396.8 5321.5 . 721 - 59832.1 
1500 13.6231 17429.7 78.4586 0258.2 >6038.5 1Sb03.3 . 868 599 7.7 
16CO 13.6944 18795.6 79.3402 108148.6 4672.6 5883.7 . 971 60114.3 
1700 U.7.,67 20168.3 0.1723 1bI24.6 32 9.9 6163.4 .6863 60243.9 
1800 13.8117 21546.7 0.9602 4 81.6 1921.5 6443.0 . 414 - 60367.8 
1900 13.8608 22930.4 81.7083 13231">.3 5 ">37.8 6723.1 . 520 60486.9 
20CO 13.9:;52 24318.7 82.4204 0522.1 914~.5 7004.2 -'.2100 6 502.1 
2100 13.9455 25711.3 83.0998 148798.3 4 156.9 7286.6 . 086 60714.3 
2200 13.9826 7107.7 3.7 94 7 41.0 4 360.5 7510.7 . 24 - 60823.9 
230C 14.016a 28507.7 84.3718 6 547.3 4960.5 1856.7 5.1067 50931.7 
2400 14.0487 29911.0 4.969C 74014.5 3557.2 18144.8 .7979 61038.1 
2500 14.0786 313U.4 5.5431 82540.3 2150.8 -'8435.2 .5128 - 61143.5 
2600 14.1C68 2726.7 6.0958 9 122.5 '.0 41.5 - 61248.4 
2700 14.1336 34138.7 6.6287 97:>8.8 39329.5 -261353.0 
2800 14.1590 35553.4 87.1432 08447.6 37914.8 61457.7 
29(,0 14.1834 369 -'0.5 7.6405 £11186.9 6497.7 - 61562.8 
3000 14.2C68 38390.0 8. 211 2 sell5.1 5078.2 -261668.4 
3100 14.2293 9811.8 8.5879 34810.7 3 56.4 61774.8 
3200 14.2;11 41235.8 89.0400 41692.3 3 32.4 -261882.2 
3300 14.2122 42662.0 9.4789 52618.3 0806.2 - 51990.6 
3400 14 .• 2928 44(190.2 9.9053 61,87.6 29,77.9 - 62100.3 
1500 14.3128 45520.5 90.3199 70599.0 -27947.7 62211.3 
3600 14.3324 46952.8 0.7233 79651.2 -26 15.4 -262323.7 
3700 14.3515 48381.0 91.1163 8743.3 -25081.2 62437.7 
3800 I/t.3703 9823.1 1.4993 9 874.1 23645.1 -262553.1 
~9t.(; 14.1887 1)1261.0 91.8726 07042.8 - 207.2 2 2670.2 
4000 4.4C69 2700.8 2.2373 162 8.4 -20 67.4 -262788.8 
'tIOO 14.4247 54142.4 2.5933 32'>490.0 -19325.8 -262909.1 
420U 14.4423 55585.8 2.9411 34766.8 17882.4 - 63031.0 
4300 14.45--J7 57030.9 93.2811 3 4078.0 -164 7.3 263154.5 
4400 14.4769 5f3477.7 3.6137 ,53422.8 -14990.5 263279.7 
4500 14.493} 59926.2 3. 393 362800.5 -13'>42.0 -263406.4 
4600 14.510-' 61376.5 94.2580 372210.4 -12091.7 -26 534.6 
4700 14.5274 2 28.4 94.5703 381651.9 -lu6 39.8 -2 3664.4 
48CO 14. ~'139 64281.9 94.8763 391124.2 -9186.3 263795.6 
49C(I 14.5601 65 37.1 95.1763 400626.9 - 31.1 -263928.2 
5000 lIh5765 61194.0 95.4707 1Jl'>9.3 -6274.2 -2 4062.2 
51CG 14.,>927 86;2.4 95.759,> 4l'J720.9 -4815.8 -264197.5 
5200 14.608-1 70112.5 96.0430 429311.0 - 355.7 -26 334.0 
::130(.. 14.6246 71574.2 96.3214 438929.3 -1894.0 -264471.6 
5400 14.6405 73037.4 96. ,>949 413575.1 -430.8 -264610.4 
~~oo 14.6562 74502.3 96.8637 458248.1 1034.1 -264750.2 
56SD 14.6719 75968.7 97.1279 46 947.7 25 0.5 -264890.9 
5700 14.6875 7436.6 91.3878 477 73.6 3968.4 -265032.6 
'>800 14.7031 78906.2 91.6433 481425.1 5438.0 -26 175.0 
'>900 14.7lR6 80317.3 97.8948 497202 .• 1 6 09.1 -265318.2 
6000 14.7"40 81849.9 9d.1423 5 7004.0 8381.7 -265462.0 
°A change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of 

































































TABLE !II. - Continued. THERMODYNAMIC PROPERTIES






















































































































































































































































































































































































































































































































































































aAchonge in phase of an assigned reference element has occurred between this temperature and the preceding temperature. ,Jelling point of
S, 388357 ° K.
T, Cp, Hr-Ho, O  ol/mole OK col/mole 
C ------ 0 
1 0 .1447 97.5 
e 0.1189 701.8 
98.15 2.1085 795.8 
00 2.1423 818.3 
a C 3.7843 17.6 
C 5.0818 563.6 
0 6.0 47 123.7 
0 6.8 42 70.4 
800 7.3908 0482.5 
00 7.8231 244.1 
00 8. 574 4043.9 
110e 8.4196 5873.2 
200 8.6280 726.0 
3 0 8.7 59 9597.5 
400 8.9328 1484.1 
500 9.0458 383.2 
600 9.1400 5292.7 
7 0 9.21n 7210.7 
800 9.2864 9136.1 
900 9. 439 1067.7 
00 9. 935 3 04.6 
100 9.4364 4946.2 
2 0 9.4739 6891.7 
300 9.5069 840.8 
4 0 9. 359 0793.0 
5 0 9.5 16 2 47.9 
6 0 9.5P.45 4705.2 
CO 9.6C50 64.7 
800 9.6234 8 6.2 
9 0 9.6400 0589.3 
0 9.6550 2 54.1 
100 9.6 86 4520.3 
200 9.6€09 6487.8 
300 9.6922 8456.4 
4 0 9.7025 04 6.2 
500 9.7120 23 6.9 
600 9.7207 4368.5 
700 9.7287 6341.0 
800 9.7361 8314.3 
900 9.7429 0288.2 
0 9.7492 62.8 
1 0 9.7551 4238.0 
2 0 9.7 06 6213.8 
3 0 9.7657 8190.1 
4 0 9. 705 0167.0 
500 9. 749 2144.2 
6 0 9. 791 4121.9 
7 0 9.7830 6100.0 
800 9.7867 8078.5 
900 9.7S01 9 057.4 
0 9.7934 2036.5 
1 0 9.7964 4016.0 
2 0 9.7993 95 95.8 
300 9.8 20 7975.9 
4 0 9.8046 99956.2 
'>500 9.8C70 01936.8 
600 9.8094 03917.6 
700 9.8115 05 98.7 
800 9.8136 0 879.9 
900 9.8156 09861.4 
0 9.8175 1843.1 
ABLE I I. ontinued. HERMODYNAMIC ROPERTIES 
89) 03 as); olecular eight, 0.066 
rmation om igned 
ST' -(Ff-HO
" 
HO T, r ference  ements 
l/ ole OK l/mole ol/ ole [,;Hflf, l glo f 
l/mole 
-------  - 7265.8 - ')31 0.0 -------
0.7332 275.8 %468.3 3507.5 01.2019 
6.nO) 682.4 - 564.0 - 4039.5 8.7984 
1.3449 5494.2 470.0 470.0 4.9008 
1.4199 5607.7 447.6 477.1 4.4736 
5.1 64 1941.0 3148.3 53 1.4 7.22/6 
8.3678 8620.3 1702.2 5930.0 6.7805 
1.2C95 5602.0 9([42.1 %3 9.5 9.7769 
3.7465 2852.1 8495.4 9 679.6 4.7547 
6.0317 0342.9 6783.3 9 934.4 0. 769 
8.1062 8051.4 5021.7 -9 163.3 8.0 13 
0.0020 5958.2 3 22.0 9 374.4 5. 695 
1.7 54 4046.7 813n.6 9 572.8 3.7330 
3.3574 2302.9 9539.8 9"1762.2 2.1160 
4.8553 C714.4 7668.3 7945.1 0.7452 
6.2534 9270.6 5781.7 9 123.9 .5681 
7.5 36 07962.2 3882.6 9 300.2 .5461 
8.7 59 167 0.8 1973.1 9 475.5 .6502 
9.9587 25719.0 -70055.1 -98651.2 . 583 
1.0592 34770.4 68129.7 98828.3 .1531 
n.l035 43 79.0 6 98.1 9007.7 .5210 
3.0970 53189.4 64 61.2 190.2 It.9511 
4.0443 62546.9 2319.6 9376.4 .4345 
4. 94 719 6.9 0374.1 9 566.9 .9640 
5.8158 81 35.4 8425.0 9762.1 .5336 
6. 466 91158.9 -56472.8 962.4 .1382 
7. 446 ';863.7 '>4517.9 - 0168.0 .7738 
8. 123 1C646.8 5 560.6 
8.9518 2 05.2 0601.1 
9.6651 304 6.3 8639.7 
0.3541 40437.4 76.5 
01. 201 5 506.3 4 11.7 
01.6648 60640.7 42745.5 
l 2.2895 70838.6 40778.1 
02.8953 81098.0 38809.4 
03.4833 91417.1 6839.6 
04.0546 01794.1 4 68.9 
04.6100 1 227.5 2897.3 
05.1504 2715.6 0924.B 
05. 76) 3257.1 8951.6 
06.1894 438 0.5 26977.6 
06.6893 5 94.5 25 03.0 
07.1771 65187.9 3027.8 
07.6532 75 29.6 21052.0 
08.1182 86718.2 19075.7 
08.5727 97552.8 17098.9 
09.017C 0B432.4 15121.6 
09.4517 19355.9 3143.9 
09.8771 30322.4 165.8 
l0.2937 41331.1 - 187.3 
10. 011 52380.9 208.4 
.1015 63471.1 29.3 
1.4935 74600.9 249.8 
111. 78C 85769.6 270.0 
12.2551 96976.3 10.1 
12.6253 08220.4 690.4 
12.9887 19501.1 671.0 
13.3456 30817.9 651.8 
13. 963 42170.0 632.9 
14. 408 53556.9 0614.1 
14.3796 64978.0 2 95.6 
14.71zt 76432.7 4577.2 
9 
rmation fr  
seous s 










41940.7 5. 70 
42258.9 1.6567 




















4320.1 . 07 
4380.6 .9057 
443.3 .0964 
.-344508.6 . 375 






4 054.1 2. 883 
45146.6 .3718 
45242.9 3. 31B 
45343.2 4.2700 
45447.5 .6879 





46157.3 6. 398 
46289.4 7.1486 
46425.3 . 54 
4 564.9 1.7310 
46708.1 . 058 
46855.0 8.2706 
47005.4 8. 259 
47159.2 8.7722 
47316.4 9.0099 
4 476.8 9.2396 
3476 0.4 .4615 
478 7.0 .6762 
 change  ase f  signed f rence lement s curred etween is mperature d he receding mpe ature. ",ell'"g oint f 
, 8.357  . 
28O
TABLE III. - Continued. THERMODYNAMIC PROPERTIES
































































aAchange in phase of an
























































































































































































































































































































































































assigned reference element has occurred between this temperature and the preceding temperature Melting point of
280 
BLE I. - ontinued. ERMODYNAMIC OPERTIES 
90) Cl ( as); olecular eight, 3.523 
ormation om signed ormation from 
T, Cp, r- o , T' -(Ff-Ha l , Hr , f r nce l em ents seous toms 
o  col/mole OK ol/male l/mole OK ol/mole ol/mole I'lHflf, loglo f I'lHf, 
ol/mole col/mole 
0 ------  -------  1227.6 4039.7 ------- - 4 8.1 
1 0 ~  3 21 C 1. 5 5.8107 79.6 - 6426.0 4097.1 .7310 - 182 0.0 
2CO .8167 108.9 2.0388 l 698.9 518.7 4293.6 8.3258 - 1 886.4 
298.15 10.8672 727.6 6.168S 17000.7 - 45 0.0 - 45 0.0 . 550 - 19448.1 
300 10.8833 2747.7 66.2361 123.2 - 479.9 4503.9 . 441 - 194,1.8 
a 400 11.6179 874.7 9.4135 914.6 352.8 5245.0 .9528 - 19940.0 
5CC 12.1508 064.6 2.1 63 C998.6 - 2163.0 5785.6 2.1682 80350.9 
6CO 2.5386 3 0.1 4.3778 326.6 0927.5 26218.9 0.2744 - 8 704.8 
7CO 12.8221 56 .8 6. 33C 5864.3 - 9658.7 -26518.3 . 010 - 8 013.6 
8CO 13.0318 862.1 8.0596 3 85.6 8365.5 6896.9 .8578 81281.0 
<Joe 3.lE94 173.5 9.6 4C 470.1 7054.1 7207.1 .0369 81532.6 
10CC 13.3C98 11498.7 81.0002 501.5 - 5728.8 - 7512.3 .3726 81756.1 
1100 13.4C35 2834.6 2.2733 1 66.1 4 93.0 27814.2 . Z31 -  B 1961. 8 
12CO 13 .. 4775 14178.7 83.4429 952.7 3048.8 28113.9 .3602 82153.4 
3 0 3.5368 529.6 4.5241 4351.7 1698.0 8412.2 . 644 !l2333.4 
14CO 13.5849 6 85.  5.5291 2855.0 - 0341.8 28710.0 . 215 825 4.0 
15 C 13.6245 18246.3 86.4671 14 5.3 981.3 29007.8 . 212 82667.0 
1600 13.6574 9610.4 7.3481 0146.6 -7617.1 9305.9 . 57 8 823.9 
1700 3.6851 0977.6 8.1 69 289 3.2 6250.0 9604.9 . 191 829 5.7 
18CO 13.7(85 2347.3 8.9598 3 780.4 - 80.3 - 905.1 . 066 - 83123.1 
190C 13.72B4 3719.2 89.7016 46713.8 - 508.4 0206.8 .4145 832 8.6 
20 C 3.7456 5092.9 C.4062 5719.5 134.7 0510.2 .2400 83411.4 
21CO 3.nos 26468.2 91.0772 647 3.9 59.3 0815.6 .0804 835 2.5 
2 0 3. 735 7844.9 1.7177 73933.9 17.4 123.0 . 39 83692.6 
2300 13.7849 9 22.9 2. 302 3136.5 1 95.3 1432.1 .7 89 8 8 2.3 
24CC 13.7S49 0601.9 2.9 71 92399.1 374.3 1744.1 .6738 83971.9 
5ce 3.8C38 1981.8 3.4804 0 719.2 754.3 2059.2 . 516 84111.7 
6 0 3.8117 362.6 4.021S 1094.5 135.0 84252.2 
noo 3. 188 4744.  4.5433 20522.9 51 .6 84393.6 
800 3.8 52 6126.3 5.0460 3 002.5 89 .8 84536.1 
79 C 3.8309 75C9.1 5.5 13 39531.5 0281.6 84679.9 
0 3.8360 892.5 6. 02 49108.2 1 64.9 1848 5.2 
1CO 3.8407 0276.3 6.454C 58731.0 3048.8 84972.1 
2CO 3.8450 1660.6 6.8935 68398.5 433.1 85120.1 
3300 3. 489 3045.3 7.3196 78109.3 5817.8 85271.1 
4 0 3.8524 430.4 7.7331 87862.0 7 02.8 85423.3 
3500 3.8557 5815.8 8.1347 976 5.5 8588.2 85 77.5 
3600 13.8587 47201.5 8.525C 07488.6 973.9 85733.5 
37CO 3.8614 8587.5 8.9048 17360.2 1360.0 85891.6 
8 0 U.8t39 973.8 9.2745 27269.2 2746.2 86051.6 
3900 13.8663 51360.3 9.6346 37214.7 4132.7 86213.6 
00 3. 685 2 47.  9. 57 47195.8 519.5 86377.5 
4100 3.8705 4134.0 lCO. 282 57211.6 6906.4 8 543.3 
2 0 3.8724 521.1 0C. 625 67261.2 8293.6 867 1.1 
3 0 3.8741 56908.5 0. 88S 7 43.8 9680.9 86880.7 
440C 3. 758 8296.0 01.307S 87458.7 1068.4 87052.2 
5 0 3.8773 9683.6 lCl.6197 91605.2 2456.1 87225.4 
I 
4600 3. 787 1071.4 01.9248 07782.4 3843.9 87400.4 
7 0 3.8801 2459.4 0 .2232 17989.9 5231.8 81577.2 
4800 3.8El3 38 7.4 02. 155 28226.9 619.9 877 5.5 
900 3. E25 5235.6 l 2.8017 38492.8 8008.1 87935.5 
5000 3.806 623.9 03.0822 4 787.0 9396.4 81 7.1 
1ce 3-.8847 8012.  03. 71 5YlC9.0 0784.8 8300.1 
5200 13.8857 69400.9 03. 268 69458.3 2173.3 484.6 
3 0 3.8866 0789.5 03.8913 79834.2 3561.9 8610.4 
4CO 3.8U5 2178.2 04.1 08 90236.4 4950.6 8857.7 
55CO 3.a883 3567.0 0 .4057 0664.2 6339.4 189046.2 
56CO D.8e91 4955.8 lO4.655Cj 117.4 728.3 89235.9 
7CO 1.8e99 6344.8 04.9018 21595.3 9117.2 189426.8 
5800 13.89C6 733.8 lC5.1 3 32097.6 05G6.3 89618.9 
9 0 3.8st3 9122.9 05.3808 4 623.8 1895.4 89812.0 
00 H.8st9 0512.  05.6143 53173.6 3284.5 9 006.2 
A change i  hose f on a signed ref rence lement as curred etween is mpe ature nd he receding temperature. elting oint f 
, 8.3570 . 
































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES



























































































































































































































































































































































































































































































































































°Achange in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
S,388.357 ° K.
BLE I. ontinued. ERMODYNAMIC OPERTIES 
( 91) C12 ( as); olecular eight, 18.980 
r ation  
1 
i ned rmation f  
T, Cp, HO -HO T 0' ST' -( f-H01, Hr , r f rence l ents ous s  l/mole O  col/ ole l/mole O  l/mole l/mole (/::,Hrlf, /::,Hf, 
l/mole 
10gi0 f 
col/m l  
a ------  -------  3928.1 9643.5 ------- - 31630.3 
lCO 10.1750 855.4 59.2947 5074.1 3C7?7 995.6 7. 61 B - 32795.1 
00 3.9792 080.8 7.63 /-t5 1 46.1 - 1847.3 02 6.3 2.41')5 - 3662.5 
298.15 5.9184 58.1 3.6185 8391.3 0370.0 0370.0 .3223 - 34268.7 
300 5.9449 3587.5 3.717C 8527.6 ~O340.5 0372.0 4.0945 - 34278.7 
a 4CO 7.0tt2 242.5 8.470, 6145.6 8685.5 0 9.9 4.9012 734763.3 
5CC 17.7e99 6987.8 2.3619 4193.2 6940.3 1412.0 .3087 - 3 159.8 
6CO 8. 820 92.9 5.65lt 2598.1 5135.2 1710.2 . 527 35488.4 
7CO 18.6273 639.3 8.4972 1308.7 3288.7 1931.1 .8'>64 35763.2 
0 8.8763 2515.2 1.COI1 0286.2 - 1412.9 21C9.8 .8264 35994.7 
900 9. 601 412.4 3.2361 9500.1 9 15.6 279.4 .2422 36191.5 
lOCO 19.1989 16325.7 5.2518 8926.1 7602.4 24,3.8 .9708 3 360.2 
llCO 9.3C59 8251.1 7.0869 8544.4 5 76.9 2604.9 .9274 36506.0 
12CO 9.3 98 20186.1 8.7704 90338. 't - 3742.0 2764.0 .Q552 236633.2 
CO 9.4568 2128.5 lCO.3252 08294.2 - 1799.5 - 29 2.2 .3149 36745.0 
14CO 19.5109 4077.0 Cl.7691 18399.8 2 85 .1 3 80.2 .6785 236844.2 
5 0 9. 553 C30.4 03.1168 28644.3 - 7897.7 3238.6 .1253 236 32.9 
1600 19.5921 27987.8 04.3801 39 20.4 594C.2 398.C .6398 237 13.0 
I1CO 9.6229 948.6 .5688 49518.4 - 3 79.5 3558.7 .2102 237 86.0 
18CO 9.6490 1912.2 .6912 60 31.9 2015.8 3721.1 .8271 237153.3 
1900 9.6712 33878.3 0 .7<;42 70854.6 049.8 3885.6 .4833 237216.0 
CO 9.6903 5846.4 08.7637 81681.0 - 8081.7 4052.4 .1729 3 274.9 
21CO .7C68 37816.2 9.7248 92605.3 - 6 11.B 4221.6 .8912 37331.1 
2200 9.7 12 9 87.7 10.641<; 03624.4 41 0.4 4 93.6 .6344 37385.1 
2300 19.7~38 1760.4 1.5188 14732.8 21 7.6 4568.3 .39~1 37437.7 
24CO 9.7449 3734.4 12.3589 25927.0 - 0193.7 4746.0 .1~27 37489.2 
2500 9.7547 5709.4 13.16<; 1 37203.4 218.7 4926.8 .9830 37540.3 
6 0 9.7635 7685.3 13.9401 48559.0 242.8 237591.3 
27CO 9. 713 9662.0 4. 861 5 990.5 266.0 37642.5 
2800 9.7783 1639.5 15.4053 71495.3 2 8.<; 37694.3 
9CO 9.7846 3617.7 16.0995 83 0.7 10.4 37746.8 
3000 19.7903 596.4 16.7703 94714.4 68.4 37800.3 
lCO 9.7,55 757<;.7 17.4193 06 24.1 64 .7 37855.0 
3200 9.8C02 9 55.5 18.0478 18197.6 627.4 37911.0 
33CO 9.8C44 1 35.7 18.6572 30 33.0 60 .7 37968.4 
CO 9. C84 3516.4 19.2485 41928.4 588.3 38027.3 
3500 9.8119 5497.4 19.8227 53882.1 569.3 3 0 7.8 
3600 9.8152 7478.8 20.3809 65892.4 50.7 38149.9 
3700 9.8183 9460.4 2C.9238 7957.8 532.4 23~213. 7 
800 9.8211 1442.4 21.4524 9,,0 6.7 514.3 38279.3 
9 0 9.8237 3 24.6 21.9673 0224].8 9496.6 38346.5 
00 9.8261 754C7.1 2.4692 14469.7 1479.1 38415.5 
1CO 9.8283 7389.9 2.9588 26741.2 3461.8 3 486.3 
4200 9.8~04 9372.8 23.4366 39061.1 5 44.7 23 558.7 
300 9.8 23 1355.9 23.9C33 514 8.2 7427.9 238632.8 
44CO 19.8341 339.2 24.3592 6B 1.4 9411.2 23 08.7 
500 9.8358 5322.7 24.805C 76299.7 1394.7 23 786.1 
4600 9.8 73 73C6.4 25.241C 8802.1 378.3 238865.2 
700 9. 388 9290.2 25.6616 01347.6 5362.1 38945.8 
800 9.8402 1274.1 26.0853 1 935.3 7346.1 39027.9 
49CO 9.8415 3258.2 26. 944 2 564.3 9330.2 39111.6 
00 9.8427 95 42.5 26.8953 39733.9 1314.4 3 196.6 
5100 9.8439 7226.8 127 .2882 <;1943.1 3298.7 39283.1 
200 9.8450 9211.2 27.6730 64691.3 5283.2 39370.9 
5300 9.8460 01195.8 28.05lt 477.6 7267.7 39460.0 
4CO 9.8470 03180.4 28.4226 9 301.4 9 52.4 39550.4 
55CO 9.8479 le5165.2 28.7867 03161.9 1237.1 39642.0 
600 9. 488 07150.0 29.1444 160 8.5 3221.9 239734.7 
7CC 9.8496 09134.9 29.4957 28990.6 5206.9 239828.5 
5800 9.8504 119.9 29.8409 41957.4 7 1.9 39923.4 
900 9.8511 131C5.0 30.1803 54958.6 9176.9 40019.3 
6000 9.8518 15 90.1 3C.5139 67993.3 162.1 240116.1 
aA change in phase f on signed ef r nce lement as curred etween this tempe ature nd e receding mpe ature. elting oint f 
5,388.357  . 































































































































OA change in phase of an
S, 388.357 ° K
TABLE llI. - Continued. THERMODYNAMIC PROPERTIES
(192) SOF (gas); molecular weight, 67.066
o K































































































































































































































































































































































































































assigned reference element has occurred between this temperature and the preceding temperature Melting point of
2 
ABLE I I. - ontinued. ERMODYNAMIC ROPERTIES 
192) F as); olecular eight, 7.066 
ormatian rom signed ormation rom 
T, Cp, Hr-Ho , Sr, -(Ff-Ha
'
, 
HO f r nce lements aseous toms T' OK col/mole O  ol/male al/mole OK ol/mole ol/mole (t::.Hflf, loglo f t::. T, 
ol/mole ol/mole 
C ------  ------- 0 32454.1 29308.9 ------- 72553.8 
I  .CC81 >5.7 .3722 541.6 31659.1 9372.0 6.2175 73283.3 
CO .8449 631.7 9.133> C195.1 -30823.0 -29626.6 4.0225 74067.8 
98.15 .9522 54.7 2.8741 6 91.2 900.0 9 0.0 3.3225 - 74755.6 
0 .9719 573.2 2.9357 6307.5 29881.6 9 5.0 3.1872 74767.4 
a CO 0.9182 619.7 5. 398 2756.2 - 835.1 0697.0 7. 077 75340.0 
sea 1.6273 748.8 8.4565 9479.4 705.9 1274.1 4.3254 - 75802.8 
CC 2. 415 938.7 0.6244 6436.0 65 6.1 1734.4 2. 309 176182.8 
0 2.5139 172.4 2. 250 3 95.4 2 282.3 2114.7 0.3700 76502.3 
CO 2.1872 438.2 4.2152 0934.0 4CI6.6 2450.1 . 104 76777.5 
900 2.9912 727.6 5.7337 8432.8 2 727.2 2774.6 .1207 7019.8 
0 3.1 64 1034.8 7.1108 6076.1 1420.0 3092.1 .3211 17 237.4 
1CC 3.2066 2355.7 8.3697 3851.0 099.1 34 5.0 . 06 7435.9 
2 0 3.3U2 3687.2 9.5283 1746.7 8 61.5 3714.9 .1051 7619.5 
i 0 3.4369 5027.3 0.6008 9753.8 7427.5 4022.8 .6307 7791.5 
4 0 3.4>83 6374.1 1.598S 7864.4 6 80.6 4329.7 . 203 7954.3 
5 0 3.5487 726.6 2.5320 06071.4 47 8.2 4 6.3 .8615 78109.6 
600 3.5S05 9M 3.6 3.4078 14368.8 371.2 4943.1 .5 48 1 8259.1 
7 0 3.6255 0 44.4 4.2328 2 51.3 2 10.3 5250.8 .2628 78404.1 
8 0 3.6552 1 08.5 5.0124 3 213.9 0 46.2 559.6 .0100 - 78545.5 
9 C 3.6805 3115.3 5.7514 39752.4 - 279.4 - 5869.9 .7 18 7 684.3 
0 3.7C23 4544.5 6.4537 48362.9 910.2 6182.0 .5746 78821.3 
1 0 3.7212 5915.7 7.1227 57042.0 539.1 6496.2 .3855 18957.0 
CO 3. 176 7288.7 7.7614 65786.5 16"6.1 36812.7 .2122 7 092.0 
3 0 3.7520 8663.1 8.3724 74593.4 791.6 7 31.5 .0 25 179226.8 
CO 3.7647 039.0 8.958C 83460.1 415.8 37453.0 .9049 79361.9 
CO 3.7759 1416.0 9.5201 92384.2 038.1 3 777.0 . 679 1 491.5 
6 0 3.7859 27>4.1 0.0 06 01 63.4 39.4 119634.0 
7CO 3.7>48 4113.2 C.5811 10395.7 718.4 19771.6 
8 0 3. C78 553.1 1.082> 19479.0 098.3 79910.5 
900 3.8101 6933.7 1.5674 28611.1 479.0 80050.9 
0 3.8166 8315.1 2.0357 37791.9 860.3 80193.0 
CO 3.8275 9691.0 2.4888 47018.3 242.3 80336.8 
200 3.8278 1079.5 2.9277 56289.2 624.8 80482.5 
300 3.8327 2462.6 3. 533 65603.4 007.8 80630.2 
HCC 3.8372 3846.1 3.7663 74959.5 1391.3 80779.8 
CO 3.8413 5230.0 4.1675 84 56.3 2 75.2 80931.5 
6 0 3.8451 614.3 4. 75 93792.6 4159.6 1 1085.2 
7CO 3. 486 7 99.0 4.9369 03261.4 544.3 81241.0 
8CO 3.8518 9384.0 5.3062 12779.6 6929.3- 81398.8 
900 3.8<;47 0769.4 5. 661 28.3 8314.6 1 1558.7 
CO 3.8 75 2155.0 6.016> 3 912.6 9700.2 81720.7 
1 0 3.8600 3540.8 6.3591 41531.4 1086.1 81884.6 
200 3.8624 4927.0 6.6931 51184.1 2472.2 82050.5 
3 0 3.8 46 6 13.3 7.0193 60869.8 3 58.6 82218.4 
4 0 3.8667 16>9.9 7.3381 10587.7 5245.1 82388.2 
5 0 3. 86 9086.1 7.6497 80337.2 631.9 182559.9 
600 3.8704 0473.6 7.9546 9Cl17.4 8018.9 82733.4 
It 700 3.8721 1860.7 8. 529 921.9 9406.0 82908.6 
8 0 3.8 37 3248.0 8.545C 09 67.8 0793.3 183085.5 
900 3.8752 4635.5 8.831C 19636.1 2180.7 83264.1 
00 3.8766 6023.1 9. 114 29533.8 3568.3 83444.3 
1CO 3.8779 7410.8 9.3862 39458.7 4956.0 83626.1 
200 3.8792 87>8.6 9.6557 49410.9 6343.9 83809.3 
3 0 3.8803 0186.6 9.9201 59389.7 731.9 83994.0 
4 0 3.8815 15 4.7 0.1195 6 394.7 9120.0 84180.1 
5CO i . E?5 2962.9 CO.4342 7942'j.5 0508.2 84367.5 
% 0 3.8835 4351.2 00.6844 89481.4 1896.5 84556.1 
<;7CO 3.8845 5139.6 CO.9301 9562.2 3284.9 84746.0 
8CO 3.8853 7128.1 101. 71< 09667.3 4673.3 84937.1 
9 C 3.8862 8516.7 01.4 9C 1 796.4 6061.9 185129.2 
0CO 3.8870 905.3 01.6424 2 49.0 7450.6 85322.4 
a  hange i  ose f on signed f rence lement as curred etween his mperature nd the receding mpe ature. elting oint f 

































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES


























































































































































40206.6 102 • 7934





52021 . 4 107. 3575
53994 . 7 108 . 0264
55968.9 108.6738






















































































































































































































































































































































°A chonge in )hose of an ossiilned reference element hos occurred between this temperoture and the preceding temperoture. Melting point of
S, 388.357 ° K.
BLE I I. - ontinued. T ERMODYNAMIC OPERTIES 
93) S F2 ( as); olecular eight, .066 
r ation om 
3 
as ed ation f  
T, Cp, ,/--HO' 5T, -(Ff-HOl, HO T' r ference l ents  at s  col/mole O  l/mole l/mole  col/mole l/mole (!:1Hflr, lo lo Kr !:1Hr, 
l/mole /m l  
----
C ------ 0 ------- C lCOI0g.l 5908.4 ------- 5{508.3 
lCO 8.4"39 BL3.0 .g9BC 96.8 ~9306.1 6311.6 08.4153 5~729.0 
20C 11.1777 .7 .6426 l 50.9 8331.4 - 6777.6 02. 699 59900.8 
298.15 13.5<33 9.1 .5794 6851.6 7110.0 97110.0 .1024 60823.8 
300 .6213 024.3 . 30 697't.8 7084.8 97115.2 7.6633 60 38 ;'9 
0400 15.3185 476.7 C.8302 855.4 5632.4 7886.4 9.9447 61545.7 
500 .4145 07 .0 4.3 08 120.4 4039.1 84 2.0 . 235 62076.4 
600 17.2724 77 59.7 77 .4593 8n5.9 23 9.4 87 8.1 2.0417 62481.4 
700 17.8351 516.7 .1 0 599.9 0592.4 9 60.3 .8947 62797.0 
8CO .2 14 321.6 .5761 ',739.3 - 8787.5 - 9288.7  .0245 63048.1 
900 18.5418 13161.4 4.7428 3107.1 8 94 .7 95 0.0 0. 077 63251.7 
1000 8.7688 027.5 6.7086 1681.2 5081.6 g9700.3 .5893 63419.8 
1100 18.9438 16913.5 8.506C 443.2 3195.6 98g3.1 .6066 635 0.6 
1200 .0813 815.0 0.1 5 9377.6 1294.1 0 80.7 .9513 2 3680.2 
1300 .1 09 728.8 1.6923 8471.2 9380.3 0265.1 .5480 26 783.0 
1400 9.2796 2652.5 3. 179 0 712.5 7456.6 0447.5 .3430 63872.6 
1500 9.3523 4584.2 4.4506 17091.7 - 524.9 1 0629.1 .2967 639 1.5 
1600 9.4126 6522.5 5.7015 265 9.9 3586.6 0810.7 .3796 64021.8 
1700 9.4631 8406.4 6. 80C 36229.6 1642.7 0992.9 .5689 64085.4 
1800 19.5(58 30414.9 7. 937 45973.7 6 694.2 1 176.4 .8470 6 143.5 
1900 9.5422 367.3 9.0493 5826.4 741.8 1 1361.7 .1 99 64197.3 
2000 9.5735 4 23.2 .0525 65781.9 65785.9 01549.1 .6165 6 247.9 
21CO 9.6(06 6281.9 01.0082 758 5.3 63827.2 1 1738.9 .0876 64296.0 
2200 19.6242 38243.2 101.n06 IB5982.1 6 865.9 01931.5 .6059 6 342.5 
2300 19.M49 40206.6 02. 34 962 8.1 5 902.4 0 127.1 .1652 643 7.8 
2400 9. 631 2172.1 103. 98 06539.5 -5 937.0 0 325.8 .7605 2 432.6 
2500 19.6792 4139.2 0 .432, 16942.9 % .9 0 527.7 .3875 64477.2 
6GG 9.6S36 6107.9 05.2050 27425.1 4001.2 64522.0 
2700 9.7(64 48077.9 05.9485 37983.0 52031.2 64567.4 
2800 9. 119 049.1 0 .6653 48613.9 60.0 - 64613.6 
900 9.7 82 2021  07.3 75 59315.2 4 087.7 64660.9 
3000 9. 376 3 94.  08. 64 70084.6 6114.4 64709.4 
3100 19.7460 5968.9 08.6738 8C919.8 4140.2 64759.3 
3200 9.7537 7943.9 09. 08 9 818.7 2165.2 64810.8 
300 9.7608 919.6 0 .9088 02779.3 0189.5 64863.8 
3400 19.U72 61896.0 10.4988 13799.8 8213.1 64918.6 
3500 9. 731 3873.0 1.0719 24 78.5 6236.1 64975.2 
3600 19.1185 5850.6 1.6290 36013.7 42 8.5 65033.6 
3700 9.7834 7 28.7 12.1 09 47203.8 280.4 65093.8 
800 19.7880 698C7.3 12.6986 584 7.4 0301.8 6 155.9 
3900 9.7923 1786.3 13. 127 69743.0 8322.8 65219.9 
4 00 9.7,62 3765.7 13.7138 81089.5 6 43.3 65285.8 
4100 9.7 99 5745.6 14. 021 92485.4 4 63.5 6 353.5 
4200 9.8(33 725.7 14.6798 03929.6 2 83.4 65423.0 
4300 9.8(64 79706.2 15. 59 15421.0 0402.9 65494.4 
44CO 9.8(94 1687.0 15.6012 26958.4 18422.1 65567.5 
4500 9.8122 3 68.1 16.0464 38540.9 6441.0 65642.4 
600 9.8147 5649.4 16.4819 50167.4 1 459.7 65719.0 
47CO 19.8172 7631.0 16.9081 61837.0 12478.1 265797.2 
48CO 19.8194 9612.9 17. 253 73548.7 10496.2 265877 .1 
4900 9.B216 15 4.9 1 . 7340 85301.7 -8514.2 26 958.5 
5000 19.8236 3571.2 18. 45 97095.2 -6531.9 2 6041.4 
1CO 9.8255 559.6 18.5271 08928.4 4549.5 2 6125.8 
5200 9.8273 7542.3 18.9120 2 800.4 -2566.8 2 6211.6 
5300 9.8290 9 25.1 19.2897 32710.5 -584.0 -2 6298.8 
5400 19.8306 015 8.0 19.6604 ',658.1 399.0 2 6387.3 
5500 19.8321 03491.2 2 .0243 566 2.4 382.1 -2 6477.1 
5600 19.B335 105474.5 20.3816 68662.7 365.4 -266568.0 
5700 19.8348 107457.9 20.7327 80718.5 34 R. 8 -2 660.1 
5800 9.8361 094 1.4 21.0771 92809.1 32.3 -266753.4 
5900 19.8374 1425.1 2 .4168 04933.9 1316.0 -266847.7 
6000 9. 385 13408.9 21. 7502 17092.2 3299.8 -266942.9 
°A hange in phose of on a signed ef r nce element as curred etween this temperature nd the r ceding temperature. elting oint f 
, 8.357  . 
































































TABLE IlI. - Continued. THERMODYNAMIC PROPERTIES

































































aA change in phase of an



























































































































































































































































































































































































































































element has occurred between this temperature and the preceding temperature, Melting point of
4 
T BLE II. - ontinued. ERMODYNAMIC P OPERTIES 
( 4) 2F  as); olecular eight, 1 2.066 
r ation fr  igned F ation f  
T, Cp, Hr-Ho, Sr, -{ l-H l , Hr , f rence ents g s us t s 




... ,.- ~ - .. 
0 ------ 0 ------- 0 - U8224.0 02985.9 ------- - 23572.4 
lCO . 1'51 805.1 5.1429 109.1 - 0 418;8 0 133.1 38.6832 25318.4 
200 12.3222 39.5 .1 06 592.6 06384.4 04481.9 15.1214 269 7.8 
298.15 15.72-45 3224.0 61.7413 6n4.9 - 05 0.0 050 0.0 2.0844 - 28270.4 
0 5.1192 253.1 1.8441 11100.3 04910.9 05007.7 1.1576 28291.2 
0400 lR.2E22 963.2 .7411 135.6 03260.8 05816.3 3.7809 - 29258.3 
500 20.CE14 85.1 11.029C 629.1 - 013 8.3 06428.3 .2574 - 2 970.4 
bCO 21.3410 8959.9 80.80le 524.8 - 9264.1 06191.6 .2063 30497.3 
lCO .2152 11143.4 .1119 116.9 - 97 80.5 01042.2 .4394 30890.1 
8CO 22.9595 406.8 1.1932 341.1 - 948 1.1 0 210.9 1.3563 - 1 4.8 
0 23.4734 15129.1 89.9286 5206.0 - 92 94.3 07346.3 .0649 31406.6 
lOCO 3.8663 091.5 .423C 325.4 90126.5 01458.6 .0287 31513.0 
110C 24.1719 20500.0 94.1126 83683.8 1 1123.9 01554.3 .9062 31696.9 
1200 2 / •• 4136 2 29.8 6.8266 3 62.1 85294.2 01637.9 8.4692 31187.5 
13CO 24.6014 5381.2 8.1886 3044.0 82842.8 2 1 13.1 5. 599 31851.6 
1400 4.1649 21850.0 100.6182 1 3015.4 1 0 13.9 - 01182.3 3.0653 31894.5 
1500 24.8945 0 33.2 02.3313 3163.8 11890.1 01841.8 0.9027 31920.2 
6 0 5.0023 32828.2 03.9415 3418.3 15395.7 01911.2 . 098 31932.! 
1100 25.0928 5 33.1 105.4601 43 49.1 128 0.9 01913.8 7.3391 31932.6 
1800 25.11'95 31846.3 106.8966 154561.5 10371.6 2 8 31.0 .8 35 4 1923.8 
19 0 5.2351 0366.6 08.2592 65325.9 61851.3 08101.5 4.5240 31907.6 
0 5.2Sl5 2893.0 09. 551 6211.2 65330.9 08168.4 3.3270 31885.4 
CO 5.3 04 5 24.7 10.1903 81234.9 62199.3 20 238.1 .2436 4 1 8.5 
2200 25.3P30 47960.9 111.9101 98 13.4 -1602id.l 08311.3 .2 85 31821.8 
2300 5. 204 50501.1 13.0993 096 7.2 151122.9 0 388.4 0.3586 4 1194.3 
2400 25.4533 3044.8 14. 819 20991.1 5119.1 08469.8 .5334 31758.8 
2500 25.4825 55591.6 ll . 215 32462.2 -152632.3 08555.8 .1740 31122.0 
2600 25.5C85 58141.2 ll . 215 4034.1 50082.1 31684.4 
21CO 25.5318 0693.3 11.1846 5105.3 41530.1 31646.6 
800 .5526 3247.5 ll .ll31' 61470.4 4916.5 -431608.9 
2900 2').5714 5803.1 19. 106 19326.9 1 2420.3 31572.0 
3000 5.5e83 8361.7 19.8778 91211.6 39862.3 31535.9 
31CO 25.6037 70921.3 120.1110 03301.5 31302.6 31501.1 
200 5.6117 13482.4 21.5302 15 4.1 3 -741.6 431467.9 
3300 25.6305 6044.8 2.3181 21606.7 32119.1 31436.3 
34CO 5.6422 18608.5 23.0840 39871.1 29615.5' 31406.8 
500 5.6529 173.2 23.8214 5 22.8 1 1 50.7 31379.3 
600 5.61'27 3139.0 24.5502 6 641.9 24484.9 31354.0 
700 5.6718 6305.1 25.2535 11132.2 2 918.2 31331.2 
38CO 5.6801 88813.3 25.9382 8 6 1.9 l 350.6 3 310.8 
900 5.6819 1 41.1 2 .6054 02319.3 16182.2 31292.9 
40CO 25.6950 94010.9 121.2558 15012.5 l42 3.1 4 1271.6 
1CO 5.1Cl1 6580.1 21.8904 21169.9 1643.2 31265.0 
4200 25.1019 99151.2 128.5098 40590.0 9012.1 31255.1 
300 5.1136 01722.3 29.1148 53411.4 6501.1 4 1247.8 
4CO 5.1190 04293.9 29.7060 6412.5 0 930.0 31243.3 
4500 5.1241 0 866.1 30.2841 19412.2 01351.9 31241.4 
4600 25.1288 109438.1 13C.8495 92468.9 98785.2 31242.3 
47CO 5.1332 12011.8 31.4029 05581.6 96 2.1 31245.8 
48CO 5. 313 14585.4 131.9441 18749.1 638.6 31251.9 
4900 25.1412 117159.3 132.4154 31910.2 1064.1 31260.7 
5000 5.1449 19133.6 32.9955 45243.8 490.4 431272.0 
5100 5.7484 122308.3 3. 053 58569.0 915.1 31285.8 
5200 5. 516 24883.3 34.0054 71944.6 340.7 31302.1 
5300 25.1541 21458.6 3 .4959 85369.7 165.4 31320.8 
54CO 5.1516 30034.2 34.9713 98843.5 181 9.8 31341.8 
55CO 5.1604 326 0.1 35.4500 12364.9 -75613.8 31365.1 
5600 5.1630 35186.3 35.9142 25933.2 -7 031.7 31390.7 
51CO 5.11'54 37762.1 36.3702 39547.5 10461.3 3 418.4 
58CO 25.1618 40339.4 36.8183 532 1.0 -67884.6 31448.2 
5900 5.1100 l42916.3 31.2588 6910.9 -65301.1 31480.1 
beoo 25.1121 145493.4 31.692C 806 8.5 -62130.6 3 513.9 
A change i  hase of n assigned reference lement as curred etween this tempe ature and the r ceding tempe ature. elting oint f 
, 388.3570 . 
































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES




































































































































































































































































































































































































































































































































OA change in phase of an ossi(ned reference element has occurred between this temperature and the preceding temperature. Melting point of
Si, 1685 ° K.
BLE I. ontinued. ERMODYNAMIC OPERTIES 
95) i as); olecular eight, 8.09 
rmation rom 
5 
assigned rmation  
T, Cp, r o , ST' -(Ff-HOl , Hr , ef r nce lements eous toms 
o  col/mole O  l/mole ol/ ol  O  l/mole l/mole /::,.Hf'lf, 10gi0 f /::,.HT, 
ol/mole l/mole 
 - .... -- U -------  1 01h.3  l()1}64. 3 -------- b 
0 6.69/j2 :":'.1 J3.646:; 70', .6 l Uil'jO.3 1 1 55.6 3 .6400  
<' 0 ".6883 l b 7 .. :' 7.932) 319.1 146<'.8 Illdcl6. Et 14.5773  
98. 1 ~  • . ~dtHi 804.1 't!). 17] 1. 015d.0 il 00.0  uooo. 0 4.3086  
0 ? 3Ut7 514.6 40 .. 1:>6iJ 0 32.2 11 09.8 llLOuU.9 - 3.8024 0 
0 ? 16bl 37.0 1.6611 4327 .1 llh <'.9 1201>.4 3.4031  
0 .09)0 ~~O.3 2.B06u 8 '>'>2. I 1304.,.5 1 79.1 '+ .1646  
U0 :'.O~60 3,7.6 3.7312 2881.1 135.,<,.9 11191 i." 3.0U94  
U ". 30 3802.0 4.'>087 <'7294.1 14057.3 1 18<'7.4 27.1882  
0 '>.0193 3b4.6 ,.I7Yo li 7'!.) 1,'.>:, '.J .. 8 l 1U5.2 2.8262  
0 '>.0IZ4 866.1 ?7705 61<'7.4 15061.4 1009.7 9.4365  
1 00 .0111 307.2 6.Z9d, 0') 1.3 5.,62.5 11482.3 16.7278  
1 0 .0167 868.6 6.7104 5B~.4 11 063.9 1344.7 4.5143  
2 0 .0nz 310.8 7.2133 02B?2 16?66.0 l1'l7.5 - 2.6721  
3 0 .0429 8-'4.2 1.616l '>5026.9 1706'). 'j l 10'+ 1. '5 1.1154  
4 0 '>.0630 319.5 1.9901 ,>9807.., 17'>74.8 10878.0 .7831  
5 0 .0 68 87.0  t). j40b 46 4.2 llb08L.2 1 707.2 d.6299  
UO . 134 396.9 8.6(9) 9 74.9 1~'>Y2.2 10'>29. I - .6227 0 
a 1700 .1420 eY09.1 8.980e 4351.6 I'l105.0 Y8327.1 .7490  
8 0 .1 17 H25.4 Y.275; 9270.6 11962U.7 82Ze.5 6.0471  
9 0 ,>.2018 9 4.1 49."'>6U 4 12.2 l~Ol :FJ. 3 d132.8 .4197  
00 '>.2,10 0465.7 9.8L3, 9 8[,; U0661.0 8 40.2 .8556  
100 .2610 0 90.4 '>0.0790 4176.6 2 185.7 79,>0.6 .3451  
200 ~.2B,-)2 11517.9 ' .3<'49 9196.':; 21711.2 7863.H . 826  
3 U .3160 204e.2 0.~60& 04241.2 <224;.5 7Y.8 -3.4601 0 
400 .3411 '>01.1 :>0 .. 8 7't 09308.7 2776.3 7698.3 .0731  
<'500 .3645 3 16.4 1. 0'>', 14398.4 23H1.6 1619.3 .7174  
L600 ,>.3861 30,>3. , ~d.216 7 19509.6 23849.2 7542.6 .3893  
700 '>.4050 4193.0 1.4204 < 641.5 l.l~-'+·3UUoo 8 7467.9 2.0858  
<'800 '>.4237 4735.0 , .6173 l 9793.' L493LJ.3 7395.1 .8041  
9 0 '>.4391 5278.2 S 1. 807') :14964.8 2?/-t7l.? n 24.0 1.542l  
0 ~. ~41 b Ll.9 ?1. 92u 401'>4.9 2601H.2 72:'4.4 .2977  
1 0 .4667 6368.9 2.171& 45 63.1 26'>64.2 Hl06.1 .0693  
2 0 '>.477d 6916.2 '>2.3 '>4 150589.0 27 11.5 7119.1 .8552  
300 .4874 7464.:; ',2.5 41 I'> '>8 ,32.0 2765'1.7 0'>3.0 0.6543  
400 .4"'>6 8013.6 2.6780 61091.7 2810b.9 Y<37.9 .4653  
500 ". 025 8563.? '>2.8374 367.> 2,,758.8 &923.5 0.2873  
600 ". 0d3 9 14.1 52.992::>  Tl659.D 29 0').3 5'1.7 0.1192  
7 0 !).5130 9665.1 :3 .. L41:) 7 96S.S 29%0.4 67'16.? .0396  
800 ? 167 0216.6 3.2906 182287.6 30411.9 6733.7 .1901  
900 ~ '-}t> 0768.'> '>3.4 39 87623.8 '30963.7 671.2 .3327  
00 .5217 1320. '> 3.5137 92'n4.J 3 01',.3 609.0 .4680  
'dOD .5231 1872.8 , .7 01 98338.5 32068.  6'>41.0 .5967  
200 .5240 2425.1 53.8432 03716.~ 32620.4 6485.0 .7192  
300 '>.5243 2977.6 3.9(3L 091 1.0 Jl12.8 6423.1 .8359  
400 .5 42 3530.0 , .1002 14510.7 nn2;.3 6361.3 .9473  
500 .5237 4082.4 '>4.224 j 19126.9 342 7.7 6299. "t . 05 36  
600 .5230 4634.1 4.:3451 2 3 ".5 34830.0 6237.4 1. 52  
700 .5 22 5187.0 4. 64) 30/96.0 353H2.3 &175.4 .2 25  
800 .5 12 5739.2 :>4.5807 36248.3 5')'3'1".4 611:1.2 . 456  
900 .5 02 6291.2 :J4.694'::> 4 712.0 36486. <; 6051.0 . 349  
0 .5193 6543.2 4. 001 47187.1 37035.5 5988.7 . 205  
'>100 .518b 7395.1 S4.41~:u 52673.2 31590.4 ,>926.3 .6028  
2 0 .5180 7946.9 S.0L2:.> 58170.1 38142.2 586'3.8 .6 18  
3 0 '>.5178 8498.7 ?5.1276 63677.6 3869' .. 0 5801.3 .7578  
4 0 '>.5179 90,0.'> , .2307 6 195.6 39245.8 Y5738.8 . 309  
5 0 '>.">18? 9602.3 :..>5. 312u 74723.7 1<)7'-l 7.6 5 76.3 . 013  
6 0 .5 9 I .301'>4.2 ~lJ.43L4 80261.', 40]49.5 5613.9 .9692  
7UO ,>.5199 07 S.b ~~.~29U 85809.9 4()900.9 5':)1.0 .0347  
58 0 .5no 1257.7 :;,~.62::'1 'Jl3 7.6 41453.0 ~4tl8.R .0978  
9 0 .5249 1810.1 ~ ').719'.) 96934.6 420(}',.3 5426.8 .1588  
,, 00 .5283 2362.6 :i':>.d123 0<,511.4 42551.9 536.,.1 .2176  
a  ange i  hase f n a signed ference lement s curred etween t is t mperature nd t e receding t perature, elting oint f 
i, 685° . 
































































TABLE III. - Continued. TKERMODYNAMIC PROPERTIES












































































































































































































































































































































col/mole (AH_)f, AH_, K











































































































































































































































































800 6. III 
900 6.229 
1000 6.339 




















































aH8 refers to crystal state. 
bMelting point. 



































































T LE I . - C ntinued. TH MODYNAMIC P PERTIES 
(1 6) S  (c ystal, liq id)) molecular w ight, 2 .09 
Formation from assigned Sr, -(Ff-Ho),a Hr, ref rence el ents 
col/mole o  col/mole col/mole (/::,.Hr)f, loglo Kr 
col/mole 
0 0 -7 .0 0 -------
0.916 2 .9 - 5.3 0 0 
2.78  2 2.2 - 3.6 0 0 
4.497 571.8 0 0 0 
4.527 5 0.2 8  0 0 
5.987 1 08.3 5 7.5 0 0 
7. no 1 69.6 1 6.4 0 0 
8.254 4.0 1 39.4 0 0 
9.164 15.9 2 2 .9 0 0 
9. 72 74.0 34.6 0 0 
10.698 5407.5 51.7 0 0 
11.360 10.8 80.2 0 0 
11.969 / .7 719.2 0 0 
.534 0 .3 68.5 0 0 
.062 183.6 28.0 0  
13.558 1515.4 96.8 0  
.025 893.5 75.0 0  
.469 318.9 62.5 0  
14.829 563.7 54.2 0  
21.969 563.7 0685.8 0  
.0234 5892.9 0 77.9 0  
22.3746 8 13.0 1392.2 0  
2.7067 0367.2 2 06.5 0  
23.0218 2653.8 2620.8 0  
3.3215 4971.1 3235.1 0  
23.6073 2"1317.6 3849.4 0  
23.8804 9692.1 463.7 0  
'te 418 2093.3 5078.0 0 0 
24.3926 4520.1 5692.3 0  
4.6335 6971.5 6306.6   
4.8653 9446.5 6920.9   
5.0887 1944.3 7 35.2  0 
25.3043 64.0 8149.5·  0 
5.5126 7004.9 8763.8  0 
25.7140 9566.  9378;1 0 0 
5. 090 2147.5 992.4  0 
6.0981 4 47.9 30 06.7 0 0 
26.2814 57366.9 31221.0 0 0 
6.4595 6 004.0 1835.3 0 0 
26.632& 2658.6 2449.6 0 0 
26.8009 65330.4 3063.9 0 0 
26.9647 68018.7 3678.2 0 0 
27.1243 707 3.2 34 92.5 0 0 
27.2798 734 3.4 34906.8 0 0 
27.4315 76179.0 3 521.1 0 0 
27.5795 78 29.6 6135.4 0 0 
2 .7241 81694.8 3<'749.7 0 0 
27.8653 84 74.3 51364.0 0 0 
28.0033 87267.7 3 978.  0 0 
28.1384 90074.8 38592.6 0 0 
28.2705 92895.3 39206.9 0 0 
28.3998 95728.8 398 1.2 0 0 
28.5265 98 75.2 40435.5 0 0 
28. 506 101434.0 41049.8 0 0 
28.7722 104305.2 41664.  0 0 
2 .8915 107188.4 42278.4 0 0 
29.0085 10083.4 42892.7 0 0 
29.1233 12990.0 435 7.0 0 0 
29.2361 15908.0 4 21.3 0 0 
29.3467 18837.2 44735.6 0 0 
29.4555 121777.3 45349.9 0 0 
29.5623 124728.2 45964.2 0 0 
2Q.667J 127689.7 46578.5 0 0 
29.770& 130661.6 47192.8 0 0 
F rmation fr  
gaseous atoms 




- 1886.4 114.5173 
-112000. J 74.3086 
- 12JOO.9 73.8024 
- 2015.4 53.4031 
-111979.1 41.1646 
- 1113.5 3 . 094 
-1 1827.4 27.1882 
- 1725.2 22.8262 
- 1609.7 19.4365 
-111482.3 16.1278 
- 1344.7 1 .5143 
-111197.5 12.6721 
- 1041.5 11.1154 
-110 78.0 9.7831 




-9 327 .1 6.7490 
- 8228.5 6.0471 
8132.8 5.4197 










































TABLE III.- Continued. THERMODYNAMIC PROPERTIES

































































UA change in phase of on



























































































































































































































































































































































































































































































































































































T, Cp, Hr-H(j, 
 col/mole OK ol/mole 
0 ------ 0 
1 0 .0310 96.'> 
0 . lCl'> 7 431.4 
98.15 . 221 215.5 
0 U.2296 230.8 
0 .513 7 069.4 
0 .6743 929.5 
0 .77J4 4802.2 
0 .8397 683.1 
0 .8873 569., 
0 B.n)'> 460.1 
1000 .9523 354.0 
100 .9763 2'>0. ;, 
200 . b'} 014901 
300 .0 ;,1 1049.0 
4 0 .0315 1952.1 
500 .0467 2856.0 
6 0 . 60t! 3761.4 
a 1 700 .0741 14668.1 
8 0 .0 68 :>576.£ 
9 0 .0990 6465.5 
00 .1109 7396.0 
100 .1224 8307.7 
200 ').1336 9 20.5 
300 .1446 0 134.4 
400 .1~5~ 10 9., 
500 .1662 1965.5 
600 .1 6 7 2882.6 
700 .1811 3800.0 
800 ,[915 4720.0 
900 .2077 5640.3 
0 .211'J 65 1.6 
1 0 . 280 7483.9 
2 0 .23"1 8407.2 
3 0 .2481 29331. , 
400 .2581 256.8 
5 0 .2680 1tl3.1 
600 .2179 10.4 
7 0 .28"17 3038.7 
800 4.2976 3967.9 
900 .3074 4898.2 
0 . 171 ,829.4 
1 0 .3269 67 1.6 
2 0 . 366 7694.8 
3 0 .3 64 628.9 
400 .35bl 564.1 
5 0 . 36;,tl 500.2 
6 0 .3 7>, 1437.2 
7 0 . 8S 1 375. Z 
800 .3948 314.2 
9 0 . 044 2;4.2 
0 . 141 19'>.1 
0 .4237 137.0 
2 0 .4334 079.9 
0 . 430 8023.7 
0 .4526 8968., 
0 . 622 914.2 
0 .4718 0860.9 
0 .4814 S1 08.6 
0 .4910 2757.2 
; 0 .5 06 :>3706.8 
0 .5 01 4657.3 
ABLE I. - o tinued. THERMODYNAMIC ROP RTIES 
(197) i2 (gas); olecular eight, 56.18 
ormation from signed 
ST' -( f-Hal , Hr , r ference lements 
ol/mole oK col/mole col/mole (l'lHflf. loglo Kf 
col/mole 
------- 0 145nO.5 -l46'Jlti. ~ 
---------
.671'> 971.3 146 6 (. 0 497.6 312.5398 
~1.744J B"H7.4 '.6822.0 4no~.2 - 51.2680 
ft.CJ27l. 4 61.0 147 06.1 4760b.l 98.1548 
, .9181 14262.7 41621.3 476U).5 -97.4877 
7.3887 19886.1 4845'1.9 47 24.9 10.6205 
,'1.30n 57 4.2 4')1L0.0 47187.2 54.5228 
0.8'18<' 136. I bl1l12.7 46913.'J 43.8098 
2.2559 7896.1 >1071.6 46613.8 -36.1727 
3.439;' 4182.1 L.1960.1 46290.9 -30.4'>74 
4.488, 0579.' :>1850.7 4'>947.3 6.0217 
5.4l02 7076.2 l~j744.5 4,584.1 - 2.4820 
6.2040 36 2.6 5 641.0 45202.6 1 .59B 
7.0666 0330.7 l~~539.7 4802.7 -17.1926 
&7.7874 073.9 ,6440.3 4384.3 5.1669 
8.4,61 3886.~ L ~ -r 3't2. 6 43 49.0 13.4359 
9.0196 0763.6 ;'0246.6 434'16.6 l.B98 
9.6641 701.1 ,~H 51.9 43026.9 0.6354 
0.2138 04695.3 l 05d.7 18502.9 - . 153 
Q.7328 1742.9 ,,0%6.7 11 182.3 8.6701 
1.2244 1 841.0 61Blb.0 17863.0 - .9160 
1.691:'> 2;,986.9 62786.5 11~44.9 7.2390 
12.1363 3178.'> 6l696.2 17<'20.0 -6.6 82 
l. ;,60" 40413.;' 64611.0 1&912.2 6.0744 
2.9672 47690.1 6:>524.9 16>97.;' - .5702 
.3'>66 5006.4 6439.9 11(0283.9 5.1092 
3. nos 62360.9 0nSb.0 1;'971.4 .6862 
74. 902 69752.0 IbH77i .. l 15660.0 4.2968 
H.4368 7178.5 69 91.3 llj349.j 3.9372 
4.7711 84639.0 70110.6 15 40.2 .6042 
5.0940 9 132.3 1030.8 14731.8 .2950 
;'.4063 9657.4 7U,2.1 14 24.5 -l.0072 
5.1080 07213. ) 172"74.4 14118.2 2.7386 
6.0019 14798.9 73 97.7 13812.9 -2.4876 
6.2863 24U.3 14722.0 35Utl.6 .2523 
76.562:> 3 055.9 1'>647.3 3205.3 .0315 
6.8311 3772,.6 16573.6 12903.0 -1.8239 
7.0923 ~421.8 17500.~ 12601.7 -1.6284 
7.3466 53143.8 18429.2 12301.4 . 439 
7.5944 60890.') 7935(1.:' 12002.1 .2695 
1"1.8361 68662.~ ~028".7 1703.7 .1046 
18.071" 6457.~ 81219.9 1406.3 .9483 
1 .3020 84276.7 lU2152.1 110.0 .8001 
8.521>9 92118.2 8308;'.3 10814.5 .6592 
8. 467 9981.9 8401'J.5 10520.1 - .5253 
78.9617 07867.4  ti't~}')4. 6 10226.6 .3978 
9.1721 15774.1 "5H90.7 0 934.1 -0.2763 
9.3780 23701.6 6827.8 0')642.6 .1604 
.5197 31649.5 18776:;.8 93'>2.0 - .0497 
. 774 39617.4 1 8~I04.8 04062.4 .0561 
9.9112 47604.9 "9644.7 08 73.7 . 573 
0. 613 5611.6 0 !l5.1 0 486.1 . 542 
0.3479 3631.0 l'll527.6 08199.4 .3470 
0 .5309 1681.0 2470.4 07913.6 .4361 
" .7107 79743.1 3 14.2 076<'8.8 .5215 
dO.8873 7823.1 <)4~5~.O 734:'.0 .6036 
" . 60} 5920.:> <j5304.7 7062.2 .6825 
.2314 04035.1 1962;1.4 1 6780.2 .7583 
01.3992 1216".7 ' lnl.l 1 6499.3 . 314 
.5641 0314.9 1 ')8141. 7 1 6219.3 0.9017 
1.726, 4 8'>79.4 ~O91.3 1 '>'140. ~l . 694 
















- 7 40.9 8.203~1 
7l~9.6 5.1949 
-77272.0 12.8513 
- 7380.5 0.9731 
-77486.8 .4 53 
- 75-12.4 .1516 
7698.7 7.0639 
- 1806.9 .1 03 
7917.9 5.3200 
-78012.5 .6100 
8 'jl.1 3.9826 
-78274.6 3.4240 
-78402.6 .9234 
-78535 .. 5 2.4721 
78673.1 .0632 









-80254.0 - .1>001 
04 5.2 -0.7171 
80591.4 -0.9437 
- 0710.', - .1009 
0 43.9 .2 94 
- ll7.8 .3899 
1291.6 -1.5232 
- 1465.3 - . 496 
1638.7 .7699 
1811.7 - .8844 
1984.0 - . 935 
-821:>5.5 - .0977 
- 23 6.2 - .1972 
24')5.9 -2.2924 
- 2664.6 - .3835 
2832.2 - .4709 
2998.7 - . 547 
3164.1 .6352 
3320.2 - .7125 
- 3491.3 .7869 
- 3'653.2 - .8586 
3814.0 .9276 




4602.7 - .2380 
847~8.2 - .2939 
4913.4 -3.3481 
- 5067.9 - 3. 4006 
U  change in phose of on assign  f rence lement h s curred tween t is mperature d e p eceding temperature. lting int f 

































































aAchange in phase of an
Si, 1685 ° K.
TAIBLE III. - Continued. T}[ERMODYNAMIC PROPERTIES































































































































































































































































































































































































































































































-I 76234.8 373 • 7622
-177061.1 180.7888





























































T E I . - C ntinued. THE ODYNAMIC P PERTIES 
(1 8) Si3 (g s); molecular weight, 8 .27 
Formation fro  assigned F rmation fr  
T, Cpo Hr-HO· ST' -{Ff-Hol • Hr. reference elements gaseous 
o  col/mole oK col/mole col/ ole oK col/ ole col/mole {l:;Hflf. loglo Kf l:;Hr • 
col/mole c l/mole 
0 ------ 0 : ------- 0 1 585.8 1 7892.8 ------- -1 CO.0 
100 8.4~65 730.4 48.8660 4 56.2 1 316.2 1 8432.1 - 6.15·8C -176234.8 
200 11.4570 1741.5 55.7531 9 09.1 1 7327.3 158598.1 - 2.9432 - 7061.1 
298.15 12.9216 2946.4 60.6356 1 132.0 1 8532.3 1 85 2.3 -I 5. 987 -177467.7 
300 12.9404 2910.4 60.7155 1 2 4.3 1 5~.2 1 8529.5 -105.1823 -177473.3 
400 13.6762 43C5.2 6 . 05 2 515.0 1 9891.0 1 8 38.5 - 6. 263 -177707.6 
500 14.0152 5694.6 67.6493 2 130.0 128C.~ 1 8081.2 - .0369 -177856.2 
600 14.3108 7114.9 .2381 3 028.0 210C.1 1 1782.5 - .5311 - 7958.0 
700 14.4600 8554.0 72.4562 4 165.4 1 4139.8 1 7450.1 - 9.3293 -178032.0 
800 14.5~00 100C5.3 74.3940 4 50 .9 591.1 1 7087.3 3.lnc -178C88.4 
900 14.6299 114~5.0 76.1132 5 036.9 7 5C.8 1 695.7 - 8.4292 -1 H133.3 
1000 14.6807 12930.6 77.6573 6 726.7 8516.~ 1 6275.8 4.6291 - 78 71.1 
1100 14.7187 144CO.7 79.0584 5 3.6 986.5 5 28.9 1.5286 -1782C5.2 
1200 14.7418 15874.1 .3 04 8 534.4 1459.9 1 5354.4 - 8.9525 - E238.2 
1300 14.7706 11350.0 81.5218 8 628.3 1 2935.8 1 4851.8 6.7 91 - 78 2.7 
1400 14.7888 18828.0 82.6171 96835.9 1 413.8 1 4 23.4 - 4.9236 -1 H310.4 
1500 14.8C35 2C307.7 .6379 5149.3 5893.5 537t8.5 3.3198 - 78 53.2 
1600 14.8156 21788.6 84.5937 13561.3 7374.4 3186.9 - 1.9224 -1784C2.2 
a1700 14.8257 23270.7 85.4922 122066.1 78856.5 16522.8 - 0.7349 - 78458.4 
1800 14.8341 24753.7 86.3399 30658.1 80339.5 16162.9 .9039 -I H522.4 
1900 14.8413 26237.5 87.1421 39332.6 81823.3 5803.8 .1628 -178594.7 
2000 14.8474 27721.9 7.9036 4 085.2 8 307.1 5445.3 - .4978 - 78675.3 
2100 14.8526 29206.9 88.6281 156912.0 84792.7 15081.4 .898C -17E764.2 
2200 14.8572 30692.4 9.3 91 5809.7 86278.2 473C.0 - .3544 - 78861.3 
2300 14.8612 32178.4 89.9797 4774.9 8 764.2 14 73.1 6.85<;7 -178966.2 
2400 14.8647 33664.7 90.6122 183804.7 892 C.5 14016.5 -6.4C76 -179078.5 
2500 14.8~78 35151.3 1.2 91 92896.4 90 31.1 366C.2 5. 929 -179197.8 
2600 14.8706 36638.2 1.8023 02047.7 9 224.0 1 304.2 - .6114 - 79323.5 
2700 14.8730 38125.4 92.3635 1256.2 93711.2 12948.5 .2592 -179455.1 
2800 14.8752 9612.8 2.9045 20519.7 95198.6 112593.0 - .9332 -179592.2 
2900 14.8772 41100.4 93.4265 29836.4 9 86.2 12237.8 .6307 - 79734.1 
3000 14.8190 42588.3 93.9309 239204.4 98174.1 1882.7 .3492 -17S880.4 
3100 14.8806 44016.2 4.4188 48622.1 9662.0 1527.7 .0867 -18C030.6 
3200 14.8821 45564.4 94.8913 5 087.7 01150.2 1173.0 3.8413 -18Cl84.2 
3300 14.8834 47052.6 5.3492 67599.8 02638.4 l0 !E.4 -3.6116 -18C340.7 
3400 14.8846 48541.0 95.7936 7157.1 041U.9 llC463.9 -3.3961 -18C499.8 
3500 14.8857 50029.6 96.2251 86758.1 05615.4 10109.5 -3.1936 - 8C661.0 
3600 14.8868 51518.2 96.6444 296401.7 207104.0 ICS755.2 -3.0029 -18C824.0 
3700 14.8877 53006.9 7.0523 306086.6 208592.7 IC94CI.0 -2.8231 -18C988.5 
3800 14.8886 54495.7 97.4493 15811.8 L0081.5 09046.9 2.6534 -181154.2 
3900 14.8894 55984.6 97.8361 325576.1 2 1570.4 108692.9 -2.4928 -181320.8 
4000 14.8901 57473.6 8.2131 35378.7 213059.4 08339.0 -2.34C8 -181488.0 
4100 14.8S08 58962.6 98.5808 45218.4 1 5 8.4 07985.2 -2.1967 -181655.7 
4200 14.8Sl4 60451.8 98. 396 3 5094.5 216037.6 IC7631.4 -2.0598 -181823.7 
4300 14.8920 6194C.9 99.2900 365006.1 17526.7 0 277.6 -1.92<;8 -18 991.7 
4400 14.8926 63430.2 9.6324 74952.3 19016.0 IC6924.0 -1.8C61 -182159.8 
4500 14.8931 64919.4 9.9671 384932.3 2 505.3 106570.4 -1.6883 -18 327.7 
4600 14.8S36 66408.8 1 0.2944 3 945.4 21994.6 lC6216.8 -1. 759 -1824S5.4 
4700 14.8941 618<;8.2 100.6147 404990.9 23484.0 105863.3 -1.4688 -182662.8 
4800 14.8945 69387.6 100.9283 415068.1 24973.4 105509.8 -1.3664 -182829.9 
4900 14.8949 7C877.1 101.2354 425176.4 2 462.9 IC 156.4 -1.2685 -182996.6 
5000 14.8953 72366.6 101.5363 4 5315.0 27952.4 1048C3.0 - .1749 -183163.0 
5100 14.8956 73856.1 101.8313 5483.4 29441.9 10 449.6 -1.0852 -183329.2 
520C 1' •• 896C 75345.7 102.1205 455681.1 230931.5 lC4096.3 -0.S993 -183495.1 
5300 14.8963 76835.3 102.4043 465907.4 23 421.1 lC3743.0 -0.9169 -183660.8 
5400 14.8966 78324.9 102.6827 476161.8 233910.7 103389.8 -0.8378 -183826.5 
5500 14.8969 79814.6 102.9561 486443.7 235400.4 IC 036.5 -0.7618 -183992.3 
5600 14.8S71 81304.3 103.2245 496752.8 23689C.I IC2683.3 -0.6e88 -184158.3 
5700 14.8974 82794.0 103.4882 5 7088.5 2 8379.8 102330.2 -0.6187 -184322.8 
5800 14.8976 84283.8 103.7473 517450.3 23 869.6 101977.C -0.5511 -184489.3 
5900 14.8979 85773.6 104.0019 52 37.8 241359.4 101623.9 -0.4861 -184 56.6 
6000 14.8981 81263.4 104.2523 538250.5 242849.2 10127C.8 - .4235 -1 824.4 
aA change in phase of an assigned r ference l ment has occurred between this temperature and the pr ceding temperature. Melting point of 


































































TABLE IIl. - Continued THERMODYNAMIC PROPERTIES































































































































































































































































































































































































































































































































°A change in phase of on asst( ned reference element has occurred between this temperature and the preceding temperature. Melting point of
Si, 1685 ° K.
9 
ABLE II. ontinued ERMODYNAMIC ROPERTIES 
( 9) iCl as); olecular eight, 3.547 
rmation rom signed r ation fr  
, Cp, Hr Ho , ST' -(F-l-HO)' Hr , r ference lements eous toms OK ol/mole OK l/mole l/mole OK ol/mole l/mole D.Hf)f, D.Hl, 
ol/mole 
o lo f 
col/mole 
loglo K 




:"92300.0 ------ ------- 5346.9 7 12.1 -------- --------
IOU .8246 24.6 ./627 051.7 6011.5 7 25.6 8.5579 2 27.3 9U.310  
0 .2997 5~4.7 3.3600 <JU7.3 6881.7 76'n.2 -46.5408 3028.6 6.841~ 
'18.15 . /ji+2 362.8 6.7253 4549.8 1709.8 709.U -2905796 93240.9 eS.3496 
3 0 U.S579 378.7 6.778; 4654.8 H25.6 7U9.2 29.1640 93244.5 .<);><11 
0 .7118 242.8 9.2632 0462.5 85 9.8 7650.1 -20.4796 - 3433.7 ~ J510 
0 .8048 19.0 1.2180 64\>0.0 9466.0 ( 50.4 5.2775 36 1.1 ; .7125 
0 H.86S1 02.7 2.8290 32694.7 50349.6 7426.7 - .8177 3779.2 liJ. il!! (4 
0 .9073 ~891.4 4.1989 9047.8 1238.4 7285.7 .3534 3938.4 4.0038 
0 .93!!? 7iJ3.8 5.3905 '>528.6 52130.8 71eSO.7 - .5 11 - 4089.3 0 •. H~1 
0 .9639 6(9.0 6. 448 2 2103 3025.9 6963.5 .0 28 4 32.'1 11.4171 
00 H.9847 576.5 7.3904 813.9 3923.4 6/85.3 4.9444 4369.'1 .1873 
II 00 .0026 475.9 8.2476 596.5 "4822 .8 6596.U 4.0168 94501.3 3.3112 
200 .01B6 0376.9 9.0316 2461.0 5723.9 6eS'/8.4 .2469 4628.8 1.7 56 
3 U .0.Bl 1279.5 9.7541 9400.H 26.5 6190.0 .5984 4753.1 0.4191 
400 .0465 21b3.5 0.42~0 64 0.1 j 530.4 59 2.7 .0451 114875.2 .2H06 
500 .0592 30 8.8 1.0486 3~U4.0 58435.7 5/46.2 .5 76 949116.0 u.2V26 
600 .0713 3995.3 1.6336 0618.5 93~2'; 510.8 .1522 95116.0 .4271 
Q1700 11.0829 14903.0 2.1839 10/8011.6 0250.0 1;247.8 -O.eOll 5235.8 .6624 
800 .09~1 5811.9 2.7034 1 054.2 158.8 3086.2 .5642 5355.9 . 9B It! 
1100 .1051 6721.9 3.1954 23 11.4 2068.8 2924.9 .3533 5476.5 .;721 
00 1 .1158 7632.9 3.6627 2 692.5 297'1.8 2763.9 .1644 - 5117.1 .8227 
1UO .1263 8 45.0 4.1077 37081.2 3892.0 32603.3 . 057 957111.8 .3250 
2200 .1367 114~8.2 4.532'> 4513.3 4805. I 2442.9 .1 95 5842.8 .8719 
300 .1469 0372.4 4.11389 5198/. I 5719.3 H2.9 .2993 95966.6 3.4577 
400 .1570 1287.6 5.3284 59500.6 634.5 ; 1 3.2 .4268 -960111.2 3.0775 
500 .1671 203.8 5.7024 6f052.2 67550.7 31963.7 .5435 96216.6 .7273 
600 ' .1770 3 21.0 6.0621 7 640.6 8467.9 1804.7 O.650( 96342.5 .4036 
700 '1.1869 4039.2 6.4087 8 264.2 9386.1 31645.11 .1495 964611.0 .1 35 
800 .11167 4958.3 6.7429 8 921.9 10305.3 148/.4 .H40B 6 5.9 I.U244 
900 .2065 5 7k.5 7.0658 97612.4 1225.4 31329.3 .Y253 96723.0 .5643 
0 .2162 16799.6 7.3181 053;4." 12146.6 3 71.4 . 03H 6850.2 I • . ~211 
1 0 . 259 721.7 7 .680'> 13087.7 13068.7 1013.9 .0769 96977.3 .0934 
200 .2356 U644.8 7 .11735 20H70.5 73 91. U 08'>6.7 .1450 97104.4 .8196 
3 0 .24~2 9568.11 18.2579 2 682.1 4915.8 3 6 9.9 .2087 97231.1 .618'> 
14 0 .2548 04 3.9 8.5340 36521.8 '15840.8 054;.3 .2684 97357.5 .4890 
5 0 ~.2644 1419.8 .8024 4.~88. 7 6766.8 0387.1 .3243 7483.5 .310 I 
6 0 .2740 32346.7 9.0635 52282.0 1693.7 30231. I .3769 97608.8 .14 '1 
100 .2836 3274.6 9.3178 6 201.1 8621.6 075.5 .4263 97733.4 .0193 
8,00 29_~2 .~4203. 5 9.5655 6d145.4 19 50.4 11nO.2 .4BO 7857.3 0. 713 
39 0 .3028 51;;.3 9.8 70 76114.0 0480.2 9(65.3 .51(0 97980.4 0.315( 
00 .3124 36064.0 .0426 84106.6 1411.0 9610./ . 586 98102.5 0.4530 
100 .3220 56995.8 0. 727 9 122.4 l342.7 9456.4 .5979 8223.7 .5859 
2 0 .3317 37928.4 0.4975 0160.~ 113275.4 9302.4 .6352 98343.8 . ( 86 
3 0 .3411 3 862.1 0. 172 308221.7 U42 9.0 914H.8 .6/06 90462.9 0.8277 
4 0 .3510 9796.7 0.9320 16304.2 85143.6 tj~Y5.5 .7042 9U58U.9 0.9415 
500 .3608 07 2.3 .1423 24407.9 U6079.2 HH42.5 .7361 ~8691.7 1 ~0; 
600 .3706 1668.9 1.3481 32532.5 u7015.8 8689.9 .7665 813.4 .1546 
700 .3804 2 06.4 1.5498 340677 .4 e 953.3 8537.7 .7954 8927.9 1.25"5 
8 0 .3)03 3544.9 1. 473 4H842.3 U 8 1.9 8:1 5.8 l d229 904 I. I 1.3504 
9 0 .~003 •• H4.5 1.9411 51026.8 U9831.4 82eS4.3 .8493 - 11153.2 . 425 
00 .4104 5425.0 2. 311 36"230.4 Y077I.9 80U3.2 .8744 9264. I 1.53IU 
100 .4205 63 6.6 2.3175 73452.9 1713.5 79 32.4 I.H984 9 73.8 1.6161 
200 .4.307 7309.1 2.5006 816'13.8 2656.0 7!J2.0 I. ' 213 9482.3 1 6vdO 
300 . 410 8252.7 2.6803 38 952.<1 '/eS599.6 76;2.  .9433 9589.7 1.7770 
4 0 .4514 ~9197.3 2.8569 398229.8 4'>44.2 /482.6 .9643 9 96.0 .8531 
5 0 .4619 U143.0 3. 304 06524.1 5489.9 13.35.4 .9845 9801.1 1 926~ 
600 .4/25 1089.7 3.2010 14835.7 '16436.6 71i!4.8 . 039 905.2 .9973 
'>700 ~.4H32 2037.5 3.3687 23164.2 '17384." 7U.36.5 .0224 007.7 .0657 
8 0 . 941 2986.3 3.5331 .31509.4 d3 3.; 6 1l8.7 .0402 UOI09.8 . .>19 
9 0 . 051 5936.3 3. 961 3)870.9 19283.2 67 1.4 .0574 0210.9 . " 8 
0 .5162 '>4887.4 3.856U 4824S.5 IOU234.3 6594.6 .0738 0311.0 .2577 
aA ange  hase f a  sig d f rence lement as curred etween is mperature nd he receding mpe ature, elting oint f 

































































aAchange in phase of an
Si, 1685 ° K.
TABLE IIl. - Continued. THERMODYNAMIC PROPERTIES




























































































































































































































































































































































































































































































































occurred between this temperature and the preceding temperature. Melting point of
290 
BLE I. - ontinued. ERMODYNAMIC OPERTIES 
0) S1C12 ( as); olecular eight, . 04 
rmation rom signed rmation rom 
T, Cp, HO -H.0 ST' -(Ff-HO l , Hr, f r nce ements aseous atoms T 0' 
o  col/mole OK l/mole col/mole O  l/mole col/mole I:::.Hrlf, 10giO f I:::.Hf, 
ol/mole c l/mole 
0 ------ C ------- 0 - 187.4 - 7 24.9 ------- 05286.0 
1CO .9803 1.1 5.4607 25.0 - 9366.3 - 7163.5 3.2696 06113.6 
200 lJ.1lJ5 32.1 62.3822 0644.4 - 8355.3 715,.8 2. 6H C6713.0 
298.15 12.2947 2987.4 7.0662 7 08.4 720C.0 2CC.C 9.2948 011C1.3 
0 .3 01 1 C. 1 7.1423 7132.6 - 7177.2 - 7201.2 9.1U6 0 107.7 
400 12.9129 274.5 0.7757 035.7 5912.8 - 72 4.7 2.3459 07426.9 
500 13.2389 55H3.7 73.6955 264.1 - 4603.7 7368.4 .2684 07712.3 
600 13.4307 17.9 6.1277 758.7 3269.4 - 7475.9 .5427 0 974.2 
700 . 519 67.5 8.2078 478.0 - 1919.9 - 7 95.4 3.5 98 08216.2 
800 13.6328 <;627.0 80.0230 391.4 - 056C.4 726.0 .1201  C8440. 7 
900 3.6894 lC993.2 1.6322 475.7 9194.1 7867.3 0.9731 08650.1 
1 0 3.7304 364.3 3.0 67 712.4 7823.0 80 9.1 .0519 08846.7 
11CO 3.76lJ 3739.0 4.3869 9086.6 64 8.4 8 81.1 .2950  OS C32. 7 
1200 13.7846 5116.3 5.5853 7586.1 5071.0 8 3.5 . 615 0S210.3 
1300 13.8030 16495.7 6.6894 200.5 3691.6 8536.5 .1 29 09381.2 
0 3.8177 7876.8 7.7129 04921.2 231C.6 8729.3 .6589 09547.1 
1500 13.8295 9259.2 8. 666 13740.8 09 8.2 8932.2 .2 51 09709.3 
1600 13.8393 C642.6 9. 595 2652.5 9544.7 9145.1 .8 95 0 869.0 
1700 13.8474 2027.0 90.3987 31650.9 - 816C.4 13 6.8 .5706 1( 27.0 
1800 13.8542 23412.1 1.1904 40730.7 6775.3 1528.4 .2031 1CI84.1 
9 0 3.8600 4 97.8 1. 397 49887.6 5389.6 1670.9 .8734 1C340.7 
20GO 13.8649 6lC4.0 2.6507 9117.4 4003.3 1814.4 .5758 1C4<;7.5 
1 C 3.8691 75 0.7 .3273 8416.5 2 16.6 1958.9 .3058 1C654.5 
2200 13.8728 8957.8 .9726 7 1.8 lJ 29.5 2104.5 .0597 1(812.1 
2300 13.876C 0345.3 4.5893 187210.1 9842.1 251.2 .8 43 1(970.4 
2400 13.8789 1733.0 5.1799 96698.8 - 454.3 2399.0 .6 12 1129.4 
2500 13.8814 33121.0 5.1465 06245.3 066.3 2547.9 .4361  1289. 2 
2600 13.8836 45C9.3 6.2910 15847.3 67€.1 26 7.<; .25S1 1449.8 
700 3.8855 5897.8 6.8150 25502.8 28<;.6 284<;.1 .0949 611.0 
8 0 3. 873 7286.4 7.3200 15209.7 901.0 3001.5 .9419 1 773. 0 
2900 13.8889 38675.2 7.8074 4966.2 512.1 3155.0 .1<;SC - 1935.5 
0 3.8903 (064.2 8.2783 54770.6 23.2 30<;.6 . 653 12(98.5 
3100 3.8916 1453.3 8.7338 64621.4 265.9 5 465.5 .5399 12261.9 
2 0 3.8928 2842.5 9.1748 74516.9 655.1 3622.5 .4219 1 425.7 
3300 13.8S39 44231.8 9.6023 84455.9 044.5 378C.7 .3108 212589.7 
34CO 3.8 49 5621.3 .0171 94436.9 433.9 394C.l .2059 212753.9 
3500 13.8958 7 10.8 0.4199 04458.9 823.4 4100.7 .1067 212918.2 
600 3.8<;66 84CO.4 0.8114 14520.6 213.1 4 62.4 .0127 13082.5 
3700 13.8973 <;7S0.1 0 .1921 24620.8 60".8 425.4 .9235 13246.8 
3800 3. 980 179.9 01.5628 34758.6 0 92.5 54589.6 .8388 13411.0 
9 0 3. 987 2569.7 01.9238 4933.1 2382.4 4755.C .7582 13575.0 
4000 3.8993 3 59.6 0 .2757 5143.1 3712.3 4921.5 .6814 21 738.8 
4100 13.8998 5349.6 02.6189 65387.9 5162.2 5089.3 .6081 13<;02.4 
4200 13.9C04 6739.6 02.9539 75 66.6 6552.2 5258.3 .538C 214C65.7 
300 3.9008 8129.6 03.2809 85978.4 7942.3 5428.5 .4711 214228.7 
400 3 .90 13 ,51<;.8 03.6005 96322.5 9 32.4 5599.9 .4069 14391.4 
4500 3.9C17 C C9.9 03.9129 06698.3 0722.5 5772.6 .3455 14553.7 
4600 13.9021 23CO.l 04.2185 17104.9 2112.7 59 6.4 .2865 214715.6 
4700 13.9025 6369C.3 04.5175 27541.7 3503.0 6 21.5 .2299 14877.2 
4800 3.9028 5 80.6 04.8102 38008.2 4893.2 6297.7 .1754 215C38.4 
4900 3.9031 6470.9 05.0968 48503.6 6283.5 6475.2 .1230 -2 5199.3 
5000 13.9034 67861.2 105.3777 59027.4 7673.9 653.9 .0726 21 359.8 
5100 13.9C37 <;251.6 05.653C 69578.9 9064.2 6833.9 .023S 215520.1 
5200 3.9C40 0642.0 05.9230 80157.8 0 54.6 7015.C 1.9 7C 215680.0 
5300 3.9042 72032.4 06.1879 90763.4 1845.C 7197.4 .9318 -215839.7 
5400 13.9045 3422.8 06.4478 01395.2 3235.4 57380.9 . 88C -215999.2 
5500 3.9(47 74813.3 06.7029 12052.8 4625., -57 65.7 .8457 -2 6158.6 
5600 13.9049 62C3.7 06.9535 2735.6 6016.4 -57751.8 .8048 216317.9 
5700 13.9051 7 594.2 07.1996 3443.3 7406.9 57 39.0 .7652 216476.5 
5800 13.9C53 789 4.8 07.4414 4175.4 8197.4 58127.5 .7268 216635.7 
5900 13.9055 0375.3 07.6791 54931.5 0180.C 58317.2 .6897 -216795.0 
6000 13.9057 81765.9 101.9128 657 1.1 41578.5 -58508.1 .6536 216954.3 
°A change in phose of an a signed ref r nce element as o curred between this temperature and the pr ceding temperature. elting point f 
Si, 685° . 
































































TABLE III. - Continued. THERMODYNAMIC PROPERTIES






























































































































































































































































































































































































































































































































































































OA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
Si, 1685 = K.
T, Cp, Hr-Ho,  ol/mole O  ol/mole 
 ------ c 
1 0 3.6518 gn.8 
C 18. 482 6 4.0 
98.15 1.6446 645.3 
0 1.6823 685.4 
0 3.1g07 g36.7 
0 4.0336 g301.7 
0 4.538g 1732.3 
0 4.8616 4203.5 
0 5.0788 6701.2 
gOO 5.2314 In17.! 
1000 5.3 24 1746.1 
11 0 5.4256 42e4.7 
2 0 5.4895 6830.6 
3 0 5.5396 B82.1 
4 0 5.5H6 1938.1 
5 0 5.611g 4S7.8 
1600 5.6386 7 60.3 
a1700 5. 607 %25.3 
8 0 5.67g3 21S2.4 
9 0 5.6g50 4761.1 
00 5.7085 73 1.3 
100 5.7201 9C2.7 
2 e 5.7302 2475.3 
3 0 5.73g0 5048.7 
4 0 5.7468 7623.0 
5 0 5.7536 H198.0 
6 0 5.7597 27 3.7 
700 5.H51 5350.0 
800 5.7699 7n6.7 
2900 5. 743 C5C3.9 
0 5.7782 3081.5 
1 0 5.7817 565g.5 
3200 5.7850 8237. g 
3 0 5. 8H C816.5 
4 0 5.7S06 3S5.5 
5 0 5.7931 5n4.6 
6 0 5.7953 8 54.1 
7 0 5.7S74 <;1133.7 
8 0 5.79g3 g3713.5 
9 0 5.8011 62 g3. 6 
0 5.8027 873.8 
1 0 5.8C42 101 54.1 
2 0 5.8057 04034.6 
3 0 5.8 70 1C6615.2 
4 0 5.8C82 l 196.0 
5 0 5.80g4 1 776. g 
6 0 5.8104 14357.9 
7 0 5.8114 16g3g.0 
8 0 5.8124 19520.1 
g 0 5.8133 2 01.4 
0 5.8 41 246 2.8 
, 0 5.8149 27264.2 
2 0 5.8156 129845.8 
300 ,.8163 13 427.4 
4 0 5.8170 350C9.0 
5 0 5.8176 37590.8 
600 5. 182 4Cl72.6 
7 0 5. 188 42754.4 
8 0 5.8193 1453 6.3 
g00 5.81g8 4H18.3 
0 5.8203 5C500.3 
BLE I. ontinued. ERMODYNAMIC OPERTIES 
(201) SiC14 (gas); olecular eight, 169.918 
rmation rom gned 
ST' -(Ff-HOl, Hr , ference e ents 
ol/mole OK ol/mole l/mole l:1Hflr, 10 i0 r 
l/mole 
------- a 56445.3 512< •• 4 -------
g.7 22 919.4 - 4 2.5 51752.2 24.755C 
0.9604 1548.1 153801.3 51833.9 5 .883S 
9.0 46 8g27.8 518 C.0 518 C.0 l 4.27CS 
9.1g86 9074.2 5175S.9 517S8.8 l 3.5847 
5.664g 732g.3 4S508.6 5 714.8 5.g45g 
0.g388 6167.7 47143.6 51606.5 g. 736 
g5.368g 548g.0 1 4713.0 514et.6 8. 337 
gg.1776 5220.8 - 42241.8 - 51363.0 0.4544 
02.5125 5308.8 3n44.1 51240.7 4.54g6 
105.4756 5711.0 372 8.2 51122.8 S.g6CS 
08.1401 63g4.0 346gS.2 5 011.2 6. n7 
10.55g5 7330.8 1321 0.6 5 g06.9 3.2935 
12.7747 0849g.1 2g614.7 150811.2 0.7S58 
14.8170 19880.0 27063.2 5C725.0 8.6831 
16.7112 31457.6 24507.2 150647.9 6.8742 
18.4772 43218.0 21947.5 5058C.6 5.3 7C 
20. 310 5149.3 l g385.0 50523.3 3. g361 
21. 860 167240.9 116820.0 624g5.0 2.7132 
23.1533 79483.6 14252.9 62366.g 1.5532 
24.5421 9186g.0 111684.2 6224C.3 0.5 61 
25.8605 04389.6 109114.0 62115.3 g.5834 
127.1151 17038.g 06542.6 619S2.1 .74el 
128.3118 2g810.7 03970.0 6187C.6 .n42 
2g.4558 426gg.5 01396.6 -161751.1 .2753 
30.5514 5700.3 gS822.3 61633.6 .6351 
31.6025 68 08.3 - 6247.3 - 6 51e.1 .04H 
32.6127 8201g.4 g3671.6 61404.8 .5038 
3. 850 9532g.6 1C9S.3 612g3.5 .0C15 
34.5221 08735.2 8518.6 61184.4 .5354 
35.4265 2 32.g 59 1.4 61017.5 .1C17 
36.3004 3581g.5 ~8 63.8 60g72.9 .6972 
37.1457 4g4n.1 07 5.8 6087C .4 .3 91 
37.g643 63247.8 8207.4 60770.3 .%48 
138. 578 7084.1 5628.8 60672.4 .6322 
39.5276 g0gg8.5 3049.8 605H.8 .ng3 
40.2753 04g88.g 0470.6 60483.6 .0245 
41.001g 19052.g 7891.2 603S2.7 . 462 
41.7087 3188.6 5311.6 6 304.1 . 832 
42.3%7 473g4.0 2731.8 60217.8 .2341 
43.0669 61667.3 0 51.7 60133.g o.gns 
43.7201 76006.8 7571.5 60052.4 . 736 
4.3573 g0410.8 4Sg1.2 59gn.2 .5604 
4.g791 04877 .8 52410.7 5g8g6.4 .3574 
45.5864 19406.2 983C.l 15g822.C .1639 
46.1H7 3gg4.b 724g.3 5n5C.C .C2C6 
46.75g7 48641.7 4668.4 5g680.4 .1 6g 
147.326g 63346.1 2087.4 5S613.1 0.3655 
47.8820 78106.6 g506.3 5g548.3 .5268 
48.4255 9 922.1 6n5.1 5g485.g .6813 
48. g577 0 7g 1.4 4 43.g 59425.g .8294 
4g.4792 2713.3 1762.5 5B6 8.3 .9716 
49.9g04 37 8b.g 9 81.1 15g313.1 1.1082 
50.4917 527 1.1 65gS.5 15926C.3 1.2394 
50.g834 67784.g 4017.g 5921C.0 .3657 
51.4660 82907.4 14 6.3 159162.0 .4873 
51.g3g7 g8077 .8 8 4.5 59116.5 .6044 
52. 04g 132g5.1 6 2.7 59073.4 . 173 
52.861g 285 8.5 136gC .g 5g032.8 .8261 
53.3110 43867.2 1 9.0 58994.6 .9 13 
53.7523 5g220.4 527.0 5H<;5f..8 .0328 














38C777.2 n 186 














81422.1 1 .1759 
8140g.8 . 285 
813S6.2 .0186 




8 314.6 .0 13 
81296.2 .0735 
81277.2 .1 75 
81257.6 . 624 
81237.4 .4514 
8 216.6 .1Bg 
81195.1 .8940 
81173.1 . 551 
81150.3 .1805 
81126.9 4.772g 






8C943.2 .1 18 
8C914.1 .583g 
8C884.4 .968g 













a  hange in hase f n signed ef r nce lement as curred etween is empe ature d he receding empe ature. elting oint f 


































































TABLE Ill. - Continued. THERMODYNAMIC PROPERTIES














8.82 I 7 0209.9





























'7 .29/'4 55530 .3
9.51 I 1 36460.8
9.5252 :57592.6
9. 3398 58325.8
9 • 3548 39260 •6
9.3703 40196.8
9.5865 4 I 134.6











































































































































































































































































































































































































OA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of
Si, 1685" K.
92 
BLE II. - ontinued. HERMODYNAMIC OPERTIES 
02) iF as); olecular eight, 7.09 
ormation rom signed ormation rom 
T, Cp, r- o, ST' -(Ff-HO
" 
HO T' reference el ements aseous toms  ol/mole oK ol/mole ol/mole oK ol/male ol/mole t:.HTlf, t:.Hf, 
col/male 
lag lo Kf 
col/mole 
0 ------ b -------
... _-
0 49':i.5 ~19.~ 25 00.0 -------
0 . H 305 136.2 ~.526.i 816.'> 32.i 1.6 644.4 4.8474 - 25417.4 
UO !. 162 l':iU6.5 '>0.876U ti668.7 UO 1. 9 7H2.9 .~063 2 785.4 
ge.15 7 8046 261.1 3.9412 H8n.l f'>6.5 756.5 .025tl - 26101.6 
C) 1. 100 21 .5 5. 'I'll'> 5nl.\> 71.0 755.2 .0472 126 07.1 
0U 0.0';('/ 071.2 6.2784 '1440.2 ~5 6.6 651.1 .9057 26374.6 
':lUU tl.3 t!2 3H93.0 8.1114 ,,162.1 388.'> '>21.4 3.40tl3 26597.5 
00 H. '/4 7  (3".6 9.645', 1052.6 ( 30.1 380.3 .7332 26788.1 
'1 0 .6145 '.)90.4 0.964, 370e4.6 8U8S.9 20.4 .9573 - 2 956.0 
U t!.7026 4'>6.5 2.1201 3240.0 952.0 049.7 .1186 21107.5 
'IOU .76 J5 330.2 3.149! 9':i04.5 82,.7 tl69.0 .2391 1247.1 
1 00 H.821  H209.9 4.0(6 1) 5866.6 IU(0').4 ~6(8.6 .3~09 ln~7(.9 
1 0 B.86H 01094.5 4.9193 2317.0 1'>89.7 3479.0 .4 20 27502.3 
120U 8. -184 'I9H2.4 5.6921 d048.1 24f7.9 2(0.1 .4579 27622.2 
3 0 .9216 0H 3.7 66.40'>" '>4'>5.4 5369.2 '> 1. 7 .5022 27739.0 
4 0 tl.9"~tl 767.8 7.061l1 02127.5 426~ •. 1 fl24.6 .'>,H5 127tl53.!! 
I'>UU H.97'>0 26(,4.2 7.6865 865.6 :> I'> 1.7 588.5 .'>659 2 967.7 
6 U .9940 562.7 8.2664 '>663.5 6U5B.2 343.5 .5883 -128081.3 
l700 '1.012t:! 463.  8.8123  OL'i 1 (.7 695d.6 29.1 .'>925 28195.3 
8 0 ~. U2 J3 '>365.2 9.3279 09425.0 7860.7 1 100.4 .'>210 2tl30'l.9 
UO .0,,46 1626B.9 .816'> 16382.4 ld764.4 10271.6 .4'>59 2842'>.5 
0 .0'>-10 7174. 1 0.2tl08 2.1.ld7.5 96 9.6 10442.6 .3964 120542.3 
1 U .07)6 ldOHO.7 0.7231 30437.8 0576.2 10613.5 .3416 128660.4 
2 0 .0d'>6 VtlB.6 1.145'> 5 531.4 1 84.1 10784.3 .2910 128 79.7 
BOO .09(10 9897.8 1.5496 4666.3 <'2 93.3 109~5.1 .2440 28900.3 
4 0 .  101 0 08.2  1.9371 1'>1840.8 L 03.1 12'>.8 .2003 129 22.0 
5 0 .1 18 1719.0 2.3092 '>'1053.2 " 215.3 1296.'> .1 95 - 29144.8 
6 U '1. 532 2632.6 ( .6672 6302.2 512B.0 1467.2 .1 12 29268.5 
700 '1.144'> 3546.'> n U 21 (3506.2 6U41.9 1657.9 .Utl53 2 593.0 
tlOO '1. ,56 461.5 .,~ •. i44v 80Y04.2 , 956.9 1808.~ .0'>14 129'>IB.l 
9 0 .1 67 '>377.6 3. 664 t!l!254.8 7873.1 979.1 .0194 129643.7 
00 Y. 1 ((7 6294.8 3.9773 9,,6'>7.1 8790.3 12149.6 . 891 12 769.6 
3100 . t1 7215.1 14.2784 0.1050.0 9708.6 1 320.1 3.9603 12 89'>.6 
.~200 .2 00 8102.6 14.5105 10492.5 ~0628.0 2490.6 3.9~~0 130021.7 
;~OO '1.211 ~ 9053.1 4.8536 1(963.8 .)1'>48.6 12660.9 .J 7U 130147.'> 
40U . 228 01974.8 {S.12Bd U 462.'I :12470.3 12031.1 .Stl22 1~0273.0 
550U '1.2 ;t,5 .10897. I (5.396~ 32 89.3 3339.1.2 13001.2 3.8584 130~98.1 
6 0 .2 64 11821.7 5. 566 40542.0 4317.2 13171.2 .8357 30522.5 
noo .2,>a7 ; 747.0 15.9101 48120.3 j 242.5 3340.9 . 1140 50646.2 
BOO .2112 ~67 ~.'> 6.1512 S723.tl 36169.0 13510.4 .1931 30769.0 
3 UO .2d41 i 60 I. 3 6 •. \982 63~51.6 '>7096.7 13679.6 . iT31 50890.8 
00 '/ 14 3 550.  .6334 71003.2 B025.S - .:SH4tl.5 .(558 13 011.6 
100 .3111 .3 460.8 6.8631 78678.1 tl956.2 14017.1 .7~'>2 13 31.1 
',200 ').3 52 0 392.6 77.0877 863"15.6 9tl88.0 14185.3 5. 173 151249.3 
43 0 '1.35'18 38325.8 If. 073 94095.4 0821.1 14~'i3.0 .1001 1 1366.0 
1. .. 400 .3 48 19260.  77.5 22 0 B~6.9 1756.0 14520.2 .L 6834 1~ 481.3 
5 0 '1.3703 ,,0196.8 7.7326 0)599.7 2697.3 14 tl6.9 ~.66(3 13159~.0 
6 U '1.3H63 1 34.6 7.9587 17383.3 ~630. 1 14853.0 .6517 13 707.0 
UU . 027 2074.1 8.140( 32518(.3 456v.5 1'>0Itl.4 3. ~66 !:l 817.3 
BO() .4191 '13015.2 (0.33B9 3 3011.3 ,>,10.7 151d3.1 3.62l0 131'125.8 
'19UO .4311 1. 958.0 8. 33 40855.U 6455.'> 15347.2 .6078 13 032.4 
UO \).4551 4902.6 18.1241 ~48 1"1.9 139~.1 15510.4 3.5940 1321'>7.2 
,,100 \>.4 r 3'> 5849.1 8.911'> 3'>6599.7 t'tl~44.'> 156(2.7 .'>tl07 132240. U 
2 0 .4Y?S 6797.4 9.0957 ~64500.1 'nn.8 1'>834.2 .5617 1 2340.9 
'>300 Y.5120 lf47.6 19.2761 U41tl.7 ,>024.1.0 ISv94.7 ~. 551 1324~9.8 
~4 0 . 31'1 U6Y9.8 9.4540 .38U355.3 , 195.2 16154.2 .~428 132536.7 
'>500 \1. 524 96'>4.0 9.6297 8.l09.5 21 'J.4 16312.6 .5~08 132 31.6 
6 0 <l.5!3; 0610.3 9.802U 596281. I ~.d 10:'. 7 16470.0 ~.5192 132724.5 
<) 100 Y.59"7 '>1568.7 9.9717 0426Y.8 ')4064.1 6.2 .5079 132 14.8 
';80U Y. 16'> 25 9.2 0. 13f! 7 1 275.4 '>024.7 16(81.2 3.496tl 1~2903.6 
9UO '1.6:\09 534 V2. 0 0.303:; 20297.5 '>987.4 -1 .34.9 3.4d61 132990.~ 
0 0 .6616 'i44S r. 0 UO .. 465~ 2tLB6.0 ~b9'>2.'> 700(.4 .47'>6 .iO r'>. 2 
a  hange  hase f on signed ef r nce lement as curred etween his empe ature d the receding tempe ature, elting oint f 

































































TA]3LE III. - Continued. THERMODYNAFLIC PROPERTIES

























































































































































































































































































































































































































































































































































































































































OA change in phase of on assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
Si, 1685 ° K.
BLE I. - ontinued. ERMODYNAMIC OPERTIES 
03) iF2 as); olecular eight, .09 
r ation om 
3 
gned rmation f  
T, Cp, H!f-HO' Sr, { f-HO
" 
HO T, ference l ents  t s 
 col/mole O  l/mole l/mole o  col/mole col/mole {l:1Hflf, loglo Kf l:1 T, 
l/mole /m l  
0 ------ 0 -------  12~12Y.9 2 251.3 ------- 7 925.5 
1 0 .1147 97.6 0.5367 256.1 -127332.3 125212.2 75.5883 - 73780.1 
200 9.2387 1660.4 , .4724 634.1 - 2 46S.5 -1 5331.2 3~.72SC 74581.4 
298.1'> 0.4872 629.9 0.3997 378.3 2550C.0 255 C.0 3.6 S1 7'>216.3 
0 0.5C84 64S.3 .464"1 '>490.1 -1254S0./; 255C3.3 S3.0518 275n6.9 
400 11.4805 51.7 63.6292 17 0.0 - 24378.2 12567S.7 .1~09 2 5727.~ 
500 12. 141~ 4935. ° 6.2670 ~198.5 231 '<.9 2 85(.7 6.4394 76 L 1. 3 
600 12.5856 72.8 .5225 4940.7 - 21S57.1 26017.4 7.2659 76440.7 
700 2.8893 47.5 0.4869 1893.3 20682.'< 26183.5 '<0.70'<7 6708.9 
0 13.1032 747.7 2. 227 9030.5 19382.2 26352.1 5. 771 76941.3 
900 3.2582 10066.1 3.7755 6 31.8 IIB063.7 26525.5 1.93S7 7148.0 
00 3. 735 113S8.0 5.1786 3780.6 16731.9 126705.2 8.8653 7335.9 
1100 3.4613 2739.9 6.4,76 1 63.4 11539(.0 26892.2 6.34/;2 277510.2 
200 3.'>295 4089.6 7.6319 79068.7 - 1 04(.3 27087.4 4.2438 674.4 
1300 13.5835 45.4 8. 170 68 6.8 12684.5 IU291.5 2.4620 7831.4 
1400 [ .6270 16806.0 9.7253 4809.5 11323.9 127504.4 0.9322 7983.4 
500 3. 624 8170.5 0. 667 0 829.6 - 0 59.'< 127 26.7 9.60'<'< 27et31.9 
1600 3.6916 538.2 1.5495 10940.9 08591.7 127958.5 8.'<402 7 278.5 
a 1700 [3.7160 0908.6 82.3803 9137.8 - 072 1.2 -1'<0218.7 7.3976  7e424. 0 
1800 13.7366 222el.3 3.1648 27415.4 - 05848.6 40378.6 6.3956 7C569.1 
1900 13.7541 3655.9 3.9 80 35769.4 04 74.0 140539.5 .4981 8714.6 
2000 13. un 5032.0 4.6139 4195.8 - 030 7.9 140701.4 '<.6894 78860.7 
1 0 3.7820 64(9.6 5.2860 52691.0 0172C.3 4086'<.5 3.9569 279007.8 
2200 13.7933 1788.4 5.9274 61251.9 - 0341.5 41028.9 3.2902 79156.0 
2300 3.8032 9168.2 6.5408 69875.6 8961.7 '<l19'<.7 2.6807 7,305.4 
2400 3.8118 0549.0 7.1284 78559.2 7580.9 14136;0.0 2. 214 7S456.0 
2500 13.8195 31930.6 87.6924 87300.5 6199.3 41530.7 1. 062 79607. 9 
6 0 [ .8263 312.9 8.2346 96097.0 4817.0 '<1700.9 1.13 (1 79761.0 
2700 3.8324 4695.8 8.7 65 0 946.7 3'<34.1 41872.8 10.6887 7S915.2 
8 0 3.8379 6079.3 9.2596 13847.7 - 2 50.6 42046.2 0.2783 8( 70.4 
9 0 13.8428 7463.3 9.7453 2798.1 0 66.5 4 221.3 .8958 8(226.6 
3000 3.8'<72 8'< 7.8 0.2147 31796.2 89282.0 42398.0 .5 83 28(383.7 
3100 [3.8512 C 32.8 0. 688 40840.5 87897.1 42576.5 .20~5 8(5 1.4 
200 3.8548 1618.1 1.1086 49 29.5 86511.8 '<2756.6 . 892 8C699.8 
3300 13.8582 3 C3.7 1. 350 59061.8 85126.2 '<2938.5 .5936 8C858.7 
3400 3.8612 '<389.7 1.9'<87 68236.1 374C.2 '<3122.1 .3150 8 CI8.0 
500 3.8640 5776.0 2.3506 7451.1 82 53.9 43307.4 .0520 81177.6 
3600 [ .8665 '<7162.5 2.7412 86705.8 0967.'< '<349'<.6 .8033 81337.5 
700 3. 689 8549.2 3. 211 95 99.0 - 958C.6 '< 683.5 .5677 81497.6 
3800 13.8710 49936.2 3.4910 05329.7 -'819~.6 43874.2 .3 42 281657.7 
3900 3.8730 1 23., 3.8514 14696.9 76~Ot.'< '<4(66.6 . 319 2 1 17.8 
0 3.8749 271G.8 4. 026 24099.7 5'<19.0 '<'<260.9 .9299 81978.0 
1 0 13.8766 4098.4 4. 453 537.1 7 031.5 '<4457.0 .7376 82138.0 
200 13.8782 5486.2 4.8797 43008.4 2643.7 1 4654.9 . 5'<1 282297.9 
'<300 3.8197 6874.1 5.2062 52512.8 71255.8 '< 854.6 .37S9 282457.6 
400 3.8811 8 62.1 5. 254 620 9.4 -69867.8 4 0')6.2 .2 15 282617.1 
4500 13.8824 9650.3 5.8 73 7 617.6 8'<79.6 '<5259.6 .0513 82776.4 
6 0 3.8836 1038.6 6.1 24 8 216.7 67091.3 '<546'<.8 .8978 82935.5 
4700 3.8 48 10 427.0 6.4410 90845.9 65702.9 45671.9 .7507 83094.2 
4800 3.8 58 3815.5 6.7334 504.7 '<31'<.'< 45880.8 .6095 83252.8 
900 3.8 68 5204.2 7.0197 10192.4 -6 925.7 46091.5 .4738 83411.1 
'>000 3.8 78 6592.9 7.3003 19908.4 61537.0 46304.1 .343'< 83569.1 
1 0 3. 887 7981.7 7. 753 29652.2 0148.2 '<6 18.5 .218C 2 3726.9 
5200 13.8895 6S370.6 7.8450 39423.3 5875<;.3 4673'<.8 .0971 2 3884.6 
5300 3.8903 0759.6 8.1096 49221.1 5 37C.3 146,53.0 .9807 8 042.0 
4 0 3.8nl 2148.7 8.3692 59045.1 5981.2 4 173.0 '<.8684 2 4199.4 
5500 3.8918 3537.8 8.6241 68894.7 ,'<592.0 147394.9 .7600 2 '<356.6 
5600 3.8924 7'i92 7.1 8.8744 78769.7 3 02.8 147618.7 .6 5'< 84513.9 
, 0 3.8931 6316.3 9.1203 8669.5 5 813.6 147844.3 . 5'<2 84670.6 
800 3.8937 705.7 9.3620 98593.6 -'>0'<2'<.2 -1'<8071.7 .456'< 284827.8 
5900 3.8943 9095.1 9.5995 08541. 7 901'<.8 1'<8301.1 .3618 28'<985.2 
00 3.8948 (464. '> 9.8330 18513.4 - 76 5.4 148532.3 .2701 285142.8 
a  hange i  hase f an signed f r nce lement as curred etween this tempe ature nd e r ceding empe ature. elting oint f 

































































TABLE III. - Continued. THERMODYNAMIc PROPERTIES





























































































































































































































































































































































































































































































































































































UA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of
Si, 1685 ° K.
294 
T, Cp, HO -Ho T 0'  col/mole K c l/mole 
0 ------ 0 
100 <;.9417 840.2 
20G 14.5C35 077.4 
98.1, 17.5655 3659.2 
0 7.6144 6'i.8 
4CO 19.8506 71.5 
500 21.4058 7639.1 
600 22.4767 <;836.6 
700 3.2243 12123.8 
80C 23.7583 474.3 
900 24.1493 16870.7 
1 00 4.4424 ,300.9 
1 0 . 669 21 756.9 
1200 24.8422 4 32.7 
1300 24.n14 26724.1 
14GO ;>;.0937 922e.l 
1500 25.1854 1742.2 
160e 25.2613 4264.7 
a1700 25.3248 367<;4.0 
1800 25.3183 39329.3 
1900 5.4239 1869.4 
2000 25.4630 44413.8 
10G 25.4969 6961.9 
220G 25.5263 4>513.1 
2300 5.5521 2061.0 
2400 25.5747 54623.4 
2500 5.5948 51181.9 
2600 25.6126 59742.3 
7 0 5.6286 2304.3 
280e 25.6428 64861.9 
2900 5.6557 1432.9 
3000 5.6673 99.0 
3l0C 5.6118 2566.3 
3200 2,.6873 5134.5 
3300 ,.6960 71703.7 
400 ,.7040 0213.7 
3500 25.7113 2844.5 
600 5.7180 5416.0 
3700 ,.7241 87988.1 
3800 5.1298 9C560.8 
900 5.7351 3134.0 
4COO 5.7400 5 07.8 
4100 25.7445 910282.0 
4200 5. 481 1 0856.7 
3 G 5.7526 0 431.7 
44CO 25.7563 106001.2 
4500 5. 591 0 583.0 
4600 25.7629 1159.1 
4700 5.7t59 11 735.5 
4800 25.7687 16312.3 
4900 25.7113 118889.3 
5000 25.7738 21466.5 
5100 ,.7162 124044.0 
'>20G 5.1784 210621.8 
5300 2,.7805 2 199.7 
5400 25.7824 31177.9 
500 5.7843 34356.2 
5600 5.7861 136934.7 
5700 25.7878 13<;513.4 
5800 '.7893 420<;2.3 
900 5.7908 1 4671.3 
600C 25.1923 141250.4 
BLE I I. - ontinued. ERMODYNAMIC OPERTIES 
( 4) iF4 as); olecular eight, 4.09 
rmation from signed 
S,!-, -(Ff-HO
" 
Hr , r f r nce lements 
col/mole o  l/mole ol/mole D.Hfl(, 
l/mole 
l glO ( 
.. 
------- 0 8967~.2 84691.0 -------
2.6478 424.6 883,.0 3 85 304. C 3 .559C 
1. 401 IG130.6 87601.8 - 85 48.7 14.33(5 
67.4343 46.3 - 86 2C .0 86020.0 7 .5262 
.5431 1 571.2 85987.4 86024.1 3.7813 
2.9353 602.6 84107.7 86193.2 03. 647 
77.5427 132.2 8204C.l 86285.3 1.2604 
.5 61 9091.1 - 79842.7 86323.8 3.1193 
.0703 7425.5 7 55.4 - 3 86 32 7.6 3.0175 
8.2083 6092.3 75204.9 86310.0 7.9412 
91.0303 5056.6 72 08.5 8628G.3 6.2162 
3.5906 4289.6 70378.3 86244.7 6.8369 
.9312 3 67.4 67922.3 386207.5 .1637 
.0853 3469.7 65446.5 386 72.1 2.7699 
100.0794 379.1 62955.1 386141.1 7.3602 
01.9350 3480.9 60451.1 86115.3 2.1236 
03.6695 3762.1 57931.0 86096.5 8.1058 
05.2975 4211.3 5414.6 386085.6 5.1S00 
106.8309 4 18.5 52885.2 3,81(2.2 2.0144 
108.2800 5 4.7 50349.9 <;8011.8 9.2315 
09.6534 1 6471.9 4780<;.8 97934.1 6.68e4 
110.9585 7503.1 - 45265.4 91851.6 4.4GOI 
1 .2016 1 8 61.6 42711.3 9 77C.7 2. 302 
113.3884 9941.5 40166.1 91691.6 0. 488 
14.5231 1337.5 3 612.2 97614.6 8.7314 
115.6117 2844.7 - 3 055.8 - 97539.9 7.1513 
1 .6561 34458.4 32491.3 97461.7 5.10<;5 
17.6603 46174.6 29937.0 97398.2 4. 133 
18.6273 57 89.2 21374.9 97331.3 3.1362 
19.5596 6 8.9 24811.3 91261.4 1.9 18 
20.4596 81900.1 22 6.4 91206.4 C.9186 
21.3296 93 9.8 1968C.2 397148.4 .921C 
2.1114 0 165.1 17112.9 3'lC93.5 8.9878 
2.9868 184 3.2 31 544.7 97041.9 8. 130 
23. 774 307 1.6 3 1975.5 96993.4 7.2914 
24.5446 43177.9 09405.5 96948.3 6.5182 
25.2898 5669.8 -306834.7 3969G6.4 5.7892 
126.0142 68235.1 04263.3 39 868.0 5.1009 
126.7189 80812.0 01691.1 <;6832.9 4. 498 
127.4050 93518.3 9118.4 9 801.3 3.833C 
28.0734 06352.4 -296545.2 -396713.1 3.2419 
28.7251 1 192.4 -2 3971.4 -396748.4 2.6920 
129.3607 32096.9 -291391.2 96721.2 2.1634 
2 .9811 45064.1 2 8822.6 -396109.5 11.6599 
30.5871 58092.6 286241.5 396695.4 1.1799 
3 . 791 71181.0 28367£.0 -396684.8 0.1216 
31.7580 84328.0 281096.2 -396611.9 lC.2<38 
32.3242 97532.2 1852C.l -396674.5 .8650 
32. 783 10792.4 -215943.1 -396674.7 9.4641 
3.4208 24101.5 -213366.9 -396618.5 .0B8 
1 3.9521 3 476.2 -2 0789.9 -396686.0 . 112 
3 .4128 50897.5 68212.1 -396691.1 .3514 
34.9832 64370.4 265635.2 -396711.8 .0174 
35.4838 7893.9 263051.4 -396730.2 .6905 
3,.9145 91466.9 -260479.5 -396752.3 .3759 
36.4567 05088.5 -257901.3 -396718. C 1.0129 
136.9298 18757.9 -2 5323.0 -3968Cl.4 .18C9 
37.3945 32474.2 -252744.5 -396840.5 .4994 
37.8509 46236.5 -250165.8 -396871.3 . 217 
138.2994 60044.1 -247586.9 -3 6911.8 .9653 
38.7402 73896.1 -245007.9 -3 962.0 .7118 












7 8 7.4 23.2731 
7 256.9 1.3826 




760 8.9 6.0 86 
76148.7 6.5 03 
76179.3 .4589 
761~5.2 .5402 
- 761 9.9 5.5439 
76196.0 0.2971 
76185.6 5. 677 
76170.4 1. 528 
76 1.5 7.8711 
76130.0 4. 577 





759 5.7 0.0316 
75948.3 8.2386 
15920.7 6.5 37 
75893.1 5.0238 
57 865.2 3.5772 
575837.3 2.2240 
158C9.1 0.9 55 
75780.8 .7638 

















75202.3 - .6885 
75165.9 .1625 
75129.0 .6185 
75 C9l. 9 5.0577 
7 C54.6 5.4 08 
75017.1 . 889 
74918.9. . 825 
7 941.1 . 26 
74903.4 .0298 
74865.7 .3847 
UA change in hase of an a signed ref r nce element has o curred between this temperature and the r ceding temperature. elting oint f 
i, 1685° K. 
295
TABLE III. - Continued. THERMODYNAMIC PROPERTIES





























































































































































































































































aA change in phase of an assigned reference element has



































































































































































































































































































































temperature and the preceding temperoture. Melting point of
TABLE II. - Co tinued. THERMODYNAMIC PROP RTIES 
(205) SiH (gas); mo ecular weight, 29.098 
Formation from 
295 
assigned Formation from 
1, Cp, Hr-Ho , ST' -(Ff-Ha l , Hr , reference elements gaseous atoms OK col/mole OK col/mole col/mole OK col/mole col/mole (/:;Hflf, loglo Kf b.HT, 
col/mole col/mole 
G ------ 0 ------- G B7241.8 .'F)072.7 ------- -13570.0 
10:,' 7. 7 2'i6 721.0 39.1891 Jl 7.9 <17962.7 n9_{OO.5 -109.4573 -74000.9 
2(;[; 1.3462 1473.8 4.4235 7410.'1 8715.6 89470.2 -'Jl. 8U -74357.3 
298.1~ 7.1? I 0 21B5.2 4/.319" 1923.1 89426.9 K'J426.9 -j'J.60u2 -74670.8 
300 7.1 U6 219f..~ 41.364L 1201(1.7 89440.2 t\'J 42 5. 0 -59. H62 -74610.5 
4 0 7. U50 2915.1 9.4256 168')5.2 '10156.8 d921j:...7 -42.')2 4 -74979.8 
500 7. 28 II 3637.2 1.0364 21e81.1 'J0873.~ 9109.6 - 3. 36 -752&7 .. 2 
600 7.4475 4 73.3 52.3781 1053.6 'JI6 5.1 Rd9n.7 -2 . 886 -75535.2 
700 7 .. 6 312 '>127.3 53.540C 32350.7 42369.0 8tl73'> .1 -21.0664 -75-,82.4 
6 0 7.8142 899.8 54.5712 3 57.~ n 41.5 88~50.1 -18.6072 -76G09.3 
90(; 7. 7% 689.6 5.5013 3? 1.6 3931.4 tl8367.3 -15.921!j -76217." 
LOOt) d.1261 495.1 6.3498 4iiR54.a 'J4736.8 81d5.2 -13.7780 -76410.3 
100 .2;39 8314.2 ':)7.1304 54529.3 ');556.0 8Un.l -1 .0280 -76589.4 
1200 8.3650 145.3 7.8535 0279.0 ~6387.0 7816.0 -10.:>725 -7675".3 
13eo .4615 936.7 d.~27C 6098.4 7228.4 d76?'>.1 -9.343'> -16'116.2 
1400 B.5457 0837.1 9.1':J72 1982.9 98078.9 ,l7428.7 -8.1928 -77067.8 
1500 .6195 1695.5 59.7494 7928.5 9>1937.3 B7225.3 -7.3838 -77213.7 
1600 .6847 2560.8 0.307tl 931.7 9,102.5 87014.3 -6.;'904 -7735?2 
01700 .7426  H3 . 2 0.8360 89.1 0674.0 74776.8 -'5.9057 -77493.4 
18CC cl. 7 <;I+~ 4309.1 1.3373 6098.0 01550.9 7 641.3 -5.3722 -77629. ~ 
1900 3 .8412 5190.9 1.814C 102255.7 IJ2432.7 4S0:; .. 7 -4. B9?6 -77762.7 
2000 . B 836 6077.2 .2686 08460.0 l 318.9 74310.1 -4.4676 -77894.9 
2100 .9224 6967.5 2.7030 14708.8 04209.3 f4234.3 -4.08J9 -78::26.0 
200 .9580 786 I. 5 3.1189 21000.1 0~103.3 740'J8.3 -3.7 J2 -70156.3 
30C . 09 8759.0 3.5178 ?7332.0 06 00.8 3961.8 -3.4103 -782tl5c .. <.} 
24l,0 'J .l 216 9659.7 3.9011 3703.0 106901.4 3824.9 -3.1179 -784-15.;) 
500 .0502 0563.3 4.2700 L' 11.7 <;78 5.0 736,17.6 -2.8492 -78543.5 
?60() .0771 1469.7 4.625~ 46556.6 08711.5 7 .:35't -=J. <J -2.6017 -78671.4 
2700 .1025 2378.6 4.9685 036.4 09620.4 3411.5 - .3129 -78798.9 
2800 9.1266 ?3290.1 5.JODe  ';9';49.9 10531.9 13 12.S -2.1610 - 78925.7 
900 9.14Y5 4203.9 3.6201 1 6096.1 1445.7 731 B.5 - .9639 -790'>1.9 
3000 9.1714 5120.0 5.9312 72b73.8 12361.7 29'J3.6 1.-'S03 -79177.4 
3100 .1923 6038.1 6. 23 79 82.0 1327'1.9 nS53.0 .6 90 -79302.1 
3200 .2124 6958.4 6.5245 8~ 19.<) 14200.1 '12711.7 1. 486 -79425.9 
3300 .2318 7880.6 6. 082 92586.6 1'> 122.4 725/0.4 - .2983 -.79548.7 
3400 q. 25 06 804.8 7.0841 92~1. .3 6046.5 7 '.27.8 - .1 71 -79670.6 
3500 . 688 9730.8 .3526 0bCU3.? 16972.5 1 234.2 -1.0242 -79191.3 
3600 9.2864 0658.<; .6139 12751.6 7<>80.3 2140.8 0. 989 -79910.9 
3700 .3 C 35 588.0 .8 86 n i 25. 7 6829.'1 1 96.6 - .7 )7 -80029.3 
3800 .3202 .325 9.1 . 169 26325.1 119760.9 8';0.9 -0. 689 -80146.5 
3900 9.3365 3452.0 8.3592 3148.8 0693.8 106.0 .5 2 -80Z62.2 
4000 . 3 ~25 386.6 .5958 l.j,)~6 .. 6 1628.4 1560.0 -0.4627 - 0376.5 
4100 9.3681 5322.5 .8269 "B67.8 2564.3 1413.7 -0.3676 -80489.7 
4200 .3834 6260.0 .0529 ')3762.0 3501.8 71266.3 -0.2760 -80601.4 
4300 9.3984 1199.1 .273" CtJ78 .. 3 [L 440.9 l 18.B - .1907 -80711.5 
4400 9.4131 139.8 .4901 1 16.5 5381.5 910.1 -0.108f. - 80820.1 
0 .4276 081.3 .701e 4576.1 76323.6 70821.7 - .(;305 -8092 7. 3 
4600 . 419 4 025.2 .9091 31556.7 7267.0 672.2 0.0442 -81033.0 
0 .4560 970.1 7 . 123 3551.8 B:?11.9 7 527.7 0. 156 -all37.Z 
4800 9.4698 4 916.4 0.3115 <}5~79.0 79158.1 1 371.2 0.1839 -81239.9 
4900 .4835 864.1 7 .5069 ::,02619.9 b 10".8 219.7 0.2491 -81341.1 
~OO 9. 970 813.2 .6987 j 630.3 1055.0 068.4 0.3116 - 81440. '/ 
5100 .? 10 8 763.5 .8869 3 &159.7 UZGO'>.3 69916.0 0.3717 -81539.1 
'5200 . 242 715.3 -' .0717 3 3857.7 132957.1 6 76 3. 4 . 292 -81636.0 
53~0 .537  68.4 .2533 3 C974.:) 133910.2 609.9 0. 1.843 -61nl.5 
5 0 . 507 4 622.8 7 .4317 3301 v8. 2 [ 4864.6 456.2 0 • ..'1376 -8182?7 
5500 ').5638 578.5 .6070 3 5260.2 1 5820 .. 3 301.7 0 .. 5886 -81918.6 
5  'cO 9.5768 4 535.5 7 . 795 3 2429.6 [; 77.3 147.0 0.6377 -82010.3 
5700 .5897 5 493.9 7 . 9491 3:'>9616.0 1 135.6 6 7 .2 0.6850 -S?lOG.2 
':>800 9.6025 5 453.5 7 . 160 3 6819.3 1 B695.2 6 836.8 0. 305 -82189.5 
5 0 'J.6152 ;2 1 .4 7 .2803 3 4039.1 [;%56.1 6 680.7 0.7745 -bZ2rf.B 
6000 9.6279 5 376.5 7 . 420 3R12f5.3 1 C618.3 68524.5 0.H67 -82365.0 
aA change in phase of an assigned reference ele ent has o urred b tween t is te perature a  th  p ceding te perature, M lting p int o  
Si, 1685° . 
loglo K 
--------
ISii .. 13;: 1. 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES































































































































































































































































































































































































































































































































































































°Achange in phase of an assigned reference element has occurred between this temperature and the preceding temperature Melting point of
Si, 1685 ° K
296 
BLE I I. - ontinued. T RMODYNAMIC OPERTIES 
(2 6) S 4 ( as); olecular eight, 3 .122 
ation f  i ed rmation f m 
T, Cp, HO -H.0 ST' -{Fl-H01, r, r rence ents g seous atoms T 0' O  col/mole O  col/ ole col/mole O  col/ ole c l/ ole {t:,Hfl(, l lo r t:, f, 
c l/mole c / ole 
a ------ c ------- 0 281.1 I C91.1 ------ - 1380.1 
100 1.9518 7<;4.9 39.5929 6 .4 H .1 91 1.1 - 2. 553 - C9227.5 
200 8.4905 1606.0 .1954 3.1 81.1 8 34.9 - 2.6336 - 1016.2 
298.15 10.2359 2518.9 48.8858 1 056.4 C.C 7 C.0 - .6569 - 2591.0 
300 10.2738 37.8 8.9493 1 146.9 et9.C 84.6 - .6 22 12618.6 
400 12.3029 3667.6 52.1854 206.6 4E.7 1 .6 - .27C6 13>99.2 
500 14.1396 4991.7 ,5.1323 22574.5 IC272.8 394.6 - .5362 175.0 
6CO 15.7508 6488.0 57.8560 25.6 1 769.1 17.9 - .0873 16113.3 
700 17.1480 8134.7 60.3916 139.4 1 415. E 5 69.7 - .7 88 - 1018.3 
800 18.3438 9 1C.9 .7 16 298.4 192.0 30. I - .5764 17731.9 
900 19.3565 11797.3 64.9824 686.8 078.5 7.2 -10.4165 18334.2 
1000 20.2085 3 76.8 .0672 290.4 9051.9 91.9 - .2912 te843.1 
1100 20.9239 15834.5 69.02.78 096.1 15.6 51.1 6. 91C 19274.1 
1200 21.5251 17957.8 70.8749 092.1 238.9 6(.5 .1CB 19640.2 
1300 22.0318 2(136.4 72.6184 42 7.6 4 17.5 88.( t 36C 19952.4 
1400 22.4607 2361.6 4.2673 1612.7 7642.7 13 .2 .9756 2(219.7 
1500 22.8254 24626.4 75.8297 18.2 907.5 84.5 .9215 2C449.6 
1600 23.1373 26924.9 7. 3130 76.0 206.0 24(.7 .8 37 2(648.3 
a170C 23.4C54 29252.4 8.724C 4578.4 4533.5 721.5 5.8449 2(820.9 
1800 23.6372 316C4.8 0.0685 2518.6 85.9 75.6 5.8924 2(971.4 
1900 23.8385 39-18.8 1.3520 20590.1 25>.9 42E.4 .9337 211(3.3 
2000 24.0144 36371.6 82.5794 2 87.1 1652.8 6280.2 .9708 2 219.5 
2100 24.16n 878C.9 3.7548 37104.2 40.62.1 132.t: .0 29 21322.0 
2200 24.3047 41204.8 84.8824 536.5 6 'i8 5.<; ge5.9 .0319 2 413.0 
2300 24.4252 '13641.4 85.9655 4079.2 8922.5 842.4 .0568 214 3.9 
2400 24.5323 6089.3 7. 073 6 728.2 1370.5 701.5 .0803 21566.1 
2 500 24.6279 48547.4 88.0107 171479.4 3828.6 564.1 .1005 21630.5 
2600 24.7135 1014.6 8.9784 80329.1 6295.7 431.0 . 193 321688.2 
2700 24.7906 53489.9 9.9125 9273 .9 877I.C 3Cl.5 .1356 21739.8 
2800 24.8600 5972.5 0.8154 98310.6 125;.6 177.3 .1512 21786.0 
2900 24.9229 58461.7 91.6889 07436.0 3742.e 5057.4 .165C 321827.2 
3000 24.9800 C956./j 2.5348 166 7.4 6238.0 4 43.1 .1769 321864.0 
3100 25.0319 63457.5 93.3547 25942.1 8738.6 834.8 .1887 321896.7 
3200 25.0794 05963.1 4.1502 35317.6 1244.2 732.5 6 93 321925.5 
3300 25.1227 8473.2 4.9226 4711.4 3754.3 633.6 . 089 -321 50.9 
3400 25.1625 7C987.5 5.6732 54301.4 6268.~ 543.4 .2119 21973.1 
3500 5. 991 3 05.6 6.4031 63905.3 87810.8 46C.6 6.2263 21992.1 
3600 25.2328 76027.2 7.1135 73581.3 130t.4 381.1 .2335 2C08.3 
3700 25.2640 8552.1 7.8053 83327.4 3833.2 4307.4 .2410 322021.8 
3800 25.2927 81080.0 98.4794 93 41.8 6361.1 244.1 6.2475 2C32.7 
3900 25.3194 <3610.6 9.1367 03022.7 891.7 81.9 -6.2544 -3 2041.2 
4000 25.3442 86143.8 9.7781 129 8.6 1 24.9 4128.3 -6.2595 3 2047.3 
4100 25.3672 E86 79. 4 0. 042 2977.8 396(.5 078.6 -6.2656 -3 2051.2 
4200 25.3887 1217.2 01.0157 3049.0 6498.3 037.4 6.2698 2053.0 
4300 25.4(87 93757.1 01.6134 43180.5 9038.2 01.3 -6.2748 2052.8 
4400 25.4275 96298.9 02.1977 53371.2 0158( .C 973.6 -6.2795 3 2C50.7 
4500 25.4450 98842.5 lC2.7694 63619.7 04123.6 3948.9 -6.2841 2C46.7 
4600 25.4614 !C1387.8 0 .3288 73924.7 10 669.C -3932.4 -6.28E4 2041.0 
4700 25.4768 1(3934.8 103.8766 384285.·0 09215.9 -39 2.2 -6. 924 322(33.6 
4800 25.4913 (6483.2 10 .4131 394699.6 1764.3 -3920.0 -6.2959 024.6 
4900 2 .5049 1 9 33.0 04.9388 05167.3 143 4.J -3923.9 6.2998 - 2014.1 
5000 25.5171 111584.1 105.4542 415687.0 1 865.3 -3931.1 -6. 035 3 2C02.2 
5100 25.5298 114136.5 105.9597 26257.8 19411.6 -3947.3 -6.3066 -321989.0 
5200 25.5413 11669C.l 106.4555 436878.6 21971.2 -3968.3 -6.31CO 321974.5 
5300 25.5521 19244.7 106.9421 47548.6 24 25.9 -3<; 6.9 -6. 131 -321958.9 
5400 25.5623 121800.5 107.4199 58266.8 27081.6 -4 30.9 -6.31H 321942.2 
5500 25.5719 124357.2 107.8890 469032.3 296 8.3 -4072.1 -6.3194 -321924.5 
5600 25.5811 126914.8 108.3498 479844.3 32196.0 -411E.3 -6.3221 -3219C6.0 
5700 25.58~B 129473.4 IOB.8027 9 702.0 347 4.5 -4169.4 -6.325C -321886.2 
,,800 25.5981 132032.8 109.247~ 501 04.6 1 7313.9 -4227.4 -6.3281 -321866.1 
5900 25.6C59 134593.0 109.6855 512551.3 139874.1 -4 92.3 -6.3304 -321845.5 
6000 25.6134 137154.0 110.1159 523541.4 1 2435.1 -43 1.6 -6. 337 -321824.4 
aA change in phose of on a signed ref r nce element has o curred between this temperature and the pr ceding temperature. Melting point of 
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TABLE IIl. - Continued. THERMODYNAMIC PROP_RTIES

































































°A change in _hase of on




































































































































































































































































































































































































































































temperature. Melting point of
T LE I I. - C ntinued. T RMODYNAMIC P PERTIES 
(2 7) S  (g s); molecular weight, 4 .098 
For ation fro  
297 
assigned For ation fro  
T, Cpo Hr-HO• Sr. -{Ff-Hol • Hr. r nce el nts gaseous ato s 
o  col/mole OK col/ ole col/mole oK c l/mole col/ l  (8.Hfl(. loglo K( 8.Hf. 
c l/mole c l/mole 
l) ------ 0 ------- 0 117 3il.·6 1 954:S.8 -------- - 4 UO.0 
100 6.h67 6~4.9 4 .14  5119.1 lle4.B ~ 1 9828.1 - >6.'>964 -1044,7.0 
200 o.99.,j 139 I.'> 48.96(6 <l402.0 lIY1.10.2 1 989~.2 - 25.0149 -104fl69.6 
29H. I'> 7.2105 20M.2 5 . (94 ( Hj 5.4 1 «2'>.H 1 9«2'>. H -02.49,5 -10'>195.H 
30U 7.2160 2100.'> 5 .Uj93 l:i4,1.2 1 9Uj9.2 1 9823.H -0 ./':>3'1 -10,204.5 
400 7.5412 2838.2 53.9S92 lM45.' JL0576.1! 1 9704.3 - 0. 417 -105486.6 
500 (.84W j 7.9 '>5.6755 24229.1! 1 1,46., 1 '>7 j.S - 7.06Hl - 0~726.4 
600 d.Ofl60 4404.9 ~7.1279 2'1l'1l.U 1 2143.6 1 9441.3 -, .3620 -1O~933.6 
700 <3.2713 '>223.2 '>8.3890 3'>649.1 la 61.S 1 930'>.4 - 2.1')05 - 0 116., 
8UO 8.4122 60'>7.7 '>}.'>031 544.' lL5f96 •. 3 1 ',  1 .3. 6 (.4'174 -106281.3 
900 8.5106 6904.6 60.'>004 54'>.B 464;  1 '1013.B -2j. 824 -106432.H 
100U B.605j 7761.1 1.4027 .3641.7 '>499.7 8054.6 - . 944 -106574.3 
1100 8.6727 8625.1 62.2262 '1823.7 £ ,6.3.7 186B5.' 1!l.63~7 -10670H.'> 
1200 ~.72(' 9495.2 2.9ti32 6084.7 lL72.B.S 8506.1 .6(12 -106837.4 
L300 !l.7U3 103(0.2 6.~.6836 f2418.~ L~1 ~.8 lIe.:! 6.1 5.0123 -106962.6 
1400 8.8100 11249.~ 64 •. 1351 ltHlI9.R 12b9BIl.0 lId 116.2 1.5<129 -101085., 
1500 H.8421 121,2.0 64.v441 B,284. 1 Ytll0.7 117906. " 2.3646 -107207.1 
1600 8.869B lj017.7 5.,156 1807.3 L:\u756.3 7 86.2 - 1.2920 -107328.:! 
0 1700 13.89.39 13905.9 66.0541 113d6.1 :> 44.'> I 54H.B 0.3609 -10"7449.7 
18UO B.91~4 1~796.4 66.5631 0'>01 (.2 52 35.0 lU52t19.9 - .6084 -107571.7 
1900 8.934~ lS6tlH.9 7.0456 1697.8 .;.:\42 (. '> 5 41.6 .9361 -107694.7 
2000 B.951a 16,83.2 67. '>04"  cl42~. '> 104.:121.8 49v2.9 - .,318 -107819.0 
2100 8.96 " 17479.2 67.9415 25198.0 ,5217.8 0 843.9 l.7d59 -107944.6 
noo 8.9822 18376.7 68.3590 32013.2 36115 •. 3 4694.7 .2903 -1 B071.6 
2300 8.99'j8 19275.6 8.7586 311869.2 5{OJl •• 2 4'>4'>.3 -6.11,85 -108200.2 
2400 9.0084 2017,.8 69.1417 45/64.3 :17914.4 04395.8 6. 249 -108330.2 
2500 9.0204 21077.3 9.509( 15269(.0 I..1Hbllj.9 0 246.2 -6.0449 -108461.6 
2600 '1.0.318 1 79.9 9.B637 59665.B l.:S97 1<1.5 040}6.6 - .6946 -108594.5 
2700 '1.0428 2B81.6 (0.2048 669.j 4U622.2 0.3947.0 .'(OM -loe728.B 
2800 ~.O'J.14 23788.4 0. ~'.~iI 113706.4 41~27.0 03797.5 -s.oros -10d864.S 
290u '1.0637 4694.3 70.H517 lH077'>.7 424;2.9 10,64M.2 4.7914 -109001.'> 
3000 9.0739 25601.2 . b92 lHlB70.4 4j,39.H 10,499.0 4.'>312 -1091YI.9 
3100 9.0840 26509.1 1.4569 95007.2 424 r. 7 033'>0.1 -4.2882 -109279.6 
j200 '1.0941 1741B.O 1.7454 02167.4 4 156.6 03201.5 4. 606 -109420.8 
j.~OO CJ .. 1 OI~2 28327 .9 (2.0254 09156.0 14 066.5 0j053.1 -3.1IH2 -109563.:! 
3400 9. 11~'> 9238.8 ( .2974 216'>72.2 469".4 02YO~.2 -3.6066 -109(0(.3 
3~00 9.1250 30150.8 72.5617 2.;H 1'>.3 )/, 7HB'I. 4 02 >(.7 -3.4'>7ti -109852.d 
3600 9. L~5 7 31063.8 2.B189 231084.4 14(1(102.4 02610.7 -3.2797 -109999.9 
HOO 9.14bB 31917.9 f3.0694 n8H8.e 4'1716.6 02464.2 -.3.1115 -110148.7 
3800 -le 15d3 ~2893.2 j.3135 24'>69B.0 15C631.8 02318.4 -2.'1,23 - 10 99.2 
3900 9.1701 3,B09.6 3.,'> I'> 255041.3 b 1548.2 0217,." -2.tI015 -110451.5 
4000 '/.1825 :!4727.2 13.7838 260408.1 h 6'>.H 0 0)H.8 -2.658~ -110605.7 
4100 'I. 1 '153 35646.1 74.0107 261197.9 b :1B4.7 1018B'>.2 -2.',226 -110761.9 
4200 9.20tl7 ~6566.; 74.2:125 275210.1 54304.9 01142.'> -2.j'!34 - 1 920.2 
4300 9.2226 .HI,S7.9 7 .4493 282644.2 1'>5226.5 luI600.( - .2704 -1110HO.6 
4400 9.2.\{ 1 38410.8 4.661 '> 2900\19.11 IS614}.'> 10146U.0 -2. 531 -111243.2 
4500 '1.2523 39335.3 74.U69.3 29{576.4 10 7U7.3. \I 10132U.' -2.0412 -11140B.2 
'.600 9.2680 40261.3 l5.072tl 30,>073.5 )') 7<;9(1. q 10 1SI.9 -1.9343 -111575.6 
4700 '1.2844 41lt1S.9 75.2723 312'>90.8 lJdY21 .. 6 1 1044.1 -1.8321 -111(45.~ 
4800 9 •. ~o 14 4211 H. 2 75.46(~ ' 0127.B 1''11156.8 10 908.8 -1.7343 -11 H17.B 
~900 9.31 '11 '<3049.2 75.6,99 3276B4.3 1 078( .9 100774.3 -1. 406 -112092.7 
~ooo 9.3.174 439B;>.1 75.8484 3 2~9.7 161720.( 100641.5 -I.550B -112270.3 
~100 9.3'>64 44916.8 76.0334 342853.<1 16t:'65:'.4 10 509.8 -1. 646 -112,.50.6 
520u 9.3"760 4'>8~3.4 "16.2153 350466. _1 16j592.0 100 ;80.0 -1.j81S -112633.7 
5300 9.3962 ·.67'12.0 76.3941 358096.B 1641) 10 .. 6 1 02<.1. ( -1.3022 -112019.5 
'J40U 9.4170 4(732.6 76.5699 ,6',745.0 1 (,"j4 71.2 10012'>.3 -1.72'>7 -11300B.2 
5500 9.4j8, 486(5.4 76.7429 373410.7 I ~)61~ 1 <l- .. 0 1 000.6 -1.1521 -1131'19.7 
'>600 'i.4611j 49620.3 76.9132 381093.5 11>7358.9 98((."7 -1.llaI2 -113:194.1 
~) 700 9.4828 50:'67.5 7I.080l! 38M93.2 168306.1 <;~r56.8 - .0129 -IU5'!0.8 
5HOO 9.50':;9 '>1516.9 77.245'1 396509.6 10a5'>.5 v6n.7 -0.~4(0 -11:S791.0 
'>90U Y .. 52}4 524 B.6 7f .4080 404242.3 )f020(.:! v520.7 -0.8e34 -113994.0 
600U '1.'>534 '>3422.8 77.5690 41 991.2 1 r 1 161.4 940,>.7 -0. B220 -114199.9 
aA change in phase of an assigned r ference l ment has occurred between this temperature and the preceding temperature. Melting point of 
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TABLE III. - Continued. THERMODYNAMIC PROPERTIES

































































































































































































































































































































































































































































































































































































OA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
Si, 1685 ° K.
298 
BLE I. ontinued. ERMODYNAMIC OPERTIES 
( 8) 10 as); olecular i~ht, 4.09 
ation f  a i ned r ation fr  
T, Cp, HO -H.0 Sr, -(Fr-Hol, Hr , r f rence l ents a ous at s T 0'  c l/mole O  l/mole l/mole OK l/mole col/mole (6Hflf, l glO f 6 r  
l/mole l/mole 
0 ------ 0 -------  21494.0 16tl7.6 ------- 91638.4 
100 6.9565 69".9 2. 099 3596.1 -"'-2799. I 1403.2 1.4281 9 126.0 
200 .9802 39 . I 7.7350 155.9 -<'2102.9 - 1 B6.6 8.0867 - 92599." 
98.15 {.1469 83.0 0.5473 9!J7.r 2 411.0 1411.0 0.4028 2967.6 
300 7.1516 2096.2 0.S91~ Ll081.2 -LI197.tl 413.2 0.3059 2 73.9 
400 . 427 82 .5 2.6875 249.5 066B.5 - 1547.6 .3955 932!J5.6 
0 {. ?:l69 3 <14.8 4.3806 3605.5 09.2 1702.8 .0334 93549.5 
600 {.9f140 371 • .i 5.813d 9 17.0 19122.7 - 1866.9 2.4469 H3776.8 
700 8. ne7 179.8 7.0598 .~4 762. I 18314.2 2037.8 1.3049 3976.4 
800 .3296 05.5 58.1622 05 4.2 -17488.4 215.6 0.4415 - 94155.4 
00 B. 46<J 844.6 9.1503 6390.7 16649.4 2400.7 .7 46 94318.9 
1000 tl.5391 694.1 0.0453 2351.2 15799.9 2593.5 .2185 94470.8 
1 0 .61n 51.8 0.8627 8397.2 1 942.2 2794.3 . 677 9 614.1 
1200 B.6173 416. I 1.6146 4521.6 14077.8 23003.5 .3 86 194751.1 
1300 d./213 2tl5.9 2.3109 0718.3 -13208.1 - 3221.6 .0648 94883.6 
1400 B.7622 160. I 2.9588 6982. I 1233.~.8 3448.1 .7846 95013.2 
1500 8.7968 1/038.1 6~.5645 83308.6 - 1455.9 - 3683.7 ~396 95141.0 
1600 8.8~64 2 19.3 4.1332 '1693.8 0574.7 3928.4 .3 27 95267.9 
a 1700 .8'>21 13803.3 4.6691 6134.2 -9690.7 - 620 I. 3 . 159 195394.7 
8 0 tl.8747 4689.7 5.175( 0 626.6 '-B804.3 ~6~73.6 .8567 95521.9 
1900 .8947 1 ~518. I 5. 561 09168.4 '115.8 6546.6 .6238 195649.9 
2000 .9126 16468.5 6.1128 1 757. I -7025.5 6{20.5 .4 31 195779.0 
2100 8.9288 17360.6 66.5480 2390.~ - 133.4 - 6895.6 . 216 - 5909.4 
200 .9435 254.2 6.9638 29 66.0 5239.8 3 071.8 .0466 96041.1 
2300 H.9'>10 19149.3 67.3616 135782.4 -4344.7 37249.3 . 862 96174.2 
400 B.96"5 <'0045.6 .7431 42537.8 34 8.4 1428.3 .7383 196~08.8 
2500 8.9B II 0943.1 8.1095 49330.6 2~50.8 37608.8 .6017 196444.8 
600 (I. 92U 1841.8 8.4619 56159.2 1652.2 37190.8 .4749 196582.2 
2700 9.0012 2741.5 8.8015 63022.5 { 2.5 3 974.3 .3570 196720.9 
28UO .0119 3642.2 9.1291 69919.1 48.2 38159.3 .2470 196860.9 
900 '1.0211 4 43.9 9.44:'5 76847.9 049.9 8345.9 .1 40 197002.1 
3000 9.029'1 54 6.4 9.7514 83807.9 952.5 -38534.0 .0475 197144.4 
3100 9.0~83 6349.9 70.0477 90 '17.9 855.9 38723.6 .9567 19 287.7 
2 0 . 41>4 7254.1 0.3348 97817.1 760.1 38914.6 .8712 97432.1 
3300 .0542 8159.1 0.6132 04864.6 65. I 59 07.1 .7905 19/577.4 
3400 .0618 9064.9 70.8837 1939.:' 570.9 39300.8 .7 41 97723.6 
500 Y.06'11 971.5 1.1464 19041.1 4 7 :5 94 5.9 .6417 9 870.7 
~60U .0763 08 7H. 1 1.4020 2 168.5 3 4.8 9692.2 .5731 9 018.5 
HOO '1.0833 31786.1 1.6506 33321.2 8292.7 39889.7 .5078 98167.2 
~800 '1.0901 3269'>.4 1.6931 40498.5 201.4 -40088.3 . 456 98316.5 
900 .0968 53604.7 2.1293 47699.7 0110.8 40287.9 .3864 98466.5 
00 .1034 4514.8 2.3597 54924.2 1 20.8 404tl8.5 .3298 198617.2 
100 .1099 5425.4 2.5846 6;>171.4 1931.4 40690.1 .2757 19B766.5 
200 9.1164 6 .~6. 7 2.8042 69440.9 2842.8 40IH2.6 .2239 1 8920.3 
300 'I.122>! H248.7 3.0I8d 76732.1 3(54.7 410,,5.9 .1743 199072.8 
400 '1.12'11 .38161.3 3.2286 8 044.5 466{.3 412Y9.9 .1266 199225.8 
500 '1.11'>5 9074.5 3.4338 91377.6 580.5 41504.7 .0811 9379.3 
600 . 419 3\1988.4 13.6347 98731.1 6 94.4 4 710.1 .U371 95.B.3 
4700 .1483 0902.9 73.8313 06104.4 7408.9 -4 916.2 3. 49 9687.9 
800 .1547 41 18.0 4.0240 H497.2 8324.1 4 122.8 3.9542 9842.9 
900 1. 611 27~3.8 4. 128 2 909.1 92W.9 4 329.9 .9149 998.4 
5000 '1.1679 36 0.3 4.3980 2tl3~9.7 U156.3 42537.5 .8771 0154.3 
5100 Y. I {46 4567.4 4.5{96 35788.6 1073.4 4274:'.5 3.8405 0310.7 
5200 'J.leI5 5485.2 4.7578 3432 5.5 1991.2 42953.8 3.8052 0467.5 
, 0 .1HB6 6403.7 4.9328 :' 740.1 2 09.7 43162.5 .7711 0624.8 
, 0 .19')8 7322.9 75.1046 356242.0 3829.0 -43371.4 .~. 7380 0782.6 
500 .20H 8 42.9 5.2734 365760.9 4748.9 3580.6 .7061 0940.8 
600 9.2110 91 3.6 5.4 9's 7~296.5 5669.6 43789.9 .6751 2 1099.5 
~70U 9.2190 085. I 5.6024 80 48.6 <'6591. I 43 99.3 .6450 201258·.0 
')800 '1.2 72 1007.4 75.762>1 3 8416.9 7 13.4 4208.8 .6158 0 417.5 
900 '1.2358 1930.6 5. n06 396001.1 8436.6 4418.3 .5875 01577.4 
6000 9.2447 ')2854.6 16.0{59 03601.0 £93 0.6 4627.8 .5601 201737.8 
a  hange in hase f n signed f r nce lement as curred etween this tempe ature nd the receding tempe ature. elting oint f 
i, 685° . 
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TABLE llI. - Continued. THERMODYNAMIC PROPERTIES





























































































































































































































































































































































































































































































































































































oA change in phase of an assigned reference element has occurred between this temperature and the preceding temperature. Melting point of
SI, 1685 ° K.
BLE III. - ontinued. T RMODYNAMIC OPERTIES 
(2 9) S 2 ( as); olecular eight, 6 .09 
2  
ation f  i ned F rmation f m 
T, Cp, HO -Ho T 0' Sr, -(Ff-Ha l , Hr , r rence ents g seous 
o  col/mole oK cal/mole col/mole oK c l/ ole c l/ ole (t.Hflf, lo   t. r, 
c l/mole c l/ ole 
0 ------ 0 ------- 0 - 4532.7 -EI6H.<; ------- - 1C6 6.2 
100 7.4717 7C5.0 44.8603 3 81.0 - 3827.7 -el741.2 1 9.1<;34 16 1.3 
200 9.3303 1548.3 5 .6305 8 7.8 2n4.4 - 875.4 .8196 - 12 15.2 
298.15 10.6609 2532.7 54.6173 1 7 1.5 - 2 00.0 2 CO.0 .346C - 13113.3 
300 10.6E24 52.4 .6833 852.6 - 19aC.3 - 20C2.1 9.9773 13122.8 
400 11.6956 673.7 5 .9021 487.1 0 58.9 - 0<;<;.6 .0348 13560.3 
500 12.4465 4882.8 60.5969 5415.7 - 9649.9 217C.6 .06C2 13885.0 
600 12.9932 C156.2 62.9172 31594.1 8370 .4 225.4 C.0724 14 31.6 
700 13.3<;14 7476.5 64.9516 989.6 - 705c.2 273.6 .7927 - 14 23.4 
800 13.6849 8831.0 6.7599 4576.9 5701.6 2321.4 .581C -3 475.7 
900 13.9048 lC211.0 68.3850 51335.5 - 4321.6 2372.6 .0817 14599.3 
1000 14.0725 1161C.2 9.8591 8248.8 n2.4 2429.5 .08C<; 147Cl.7 
1100 14.2026 13024.3 1.2067 303.1 - 1508.4 2493.4 . 427 - 14788.3 
1200 14.3C53 49.9 2.4471 2486.6 082.8 2 5.6 .0763 - 14863.2 
1300 14.3875 15884.7 73.5955 79789.4 - 8648.C 2647.C .<; 91 14<;29.6 
1400 14.4543 7326.9 4.6642 7203.0 7205.8 8 737.6 2.9261 14 89.7 
1500 14.5091 18775.1 75.6634 720.0 5 57.6 2 38.2 .0647 15045.6 
1600 14.5546 2C228.4 6.6013 02 33.7 4304.3 2 9.4 .3099 15C98.6 
a1700 14.5928 21685.8 77.4848 1 038.4 2846.9 <;5090.3 .6293 15149.9 
1800 14.6252 23146.7 78.3199 7829.0 1385.9 <;51 2.3 .9501 152CO.5 
1900 14.6528 24610.7 9. 114 25700.9 - 922.C 5177.1 .342C 1 250.9 
2000 14.6766 C077.2 9.8636 3650.0 84 5.5 <;5224.9 .7945 15301.6 
2100 14.6971 27545.9 80.5802 41672.5 - 69 6.8 95270.0 .2989 1 353.1 
2200 14.7151 29016.5 1.2643 49764.9 516.2 533C.8 .8481 154C5.7 
2300 14.7308 30488.8 81.9188 157924.3 - 4043.9 5389.4 .4362 1 4 9.5 
2400 14.7446 1962.6 2.5460 6147.8 52570.1 5452.0 .0 85 15514.7 
2500 14.7569 33437.7 83.1482 7 432.7 51C95.C 518.6 .7lC7 15571.4 
2600 14.7678 4913.9 3. 272 82776.7 49618.7 589.3 .3894 15629.6 
2700 14.7776 36391.2 84.2847 91177.4 8 41.5 95664.2 .C917 15689.6 
2800 4.7863 78c9.4 4.8223 9632.9 663.3 >5743.2 .8 51 1 751.2 
2900 14.7942 39348.5 85.3413 08 41.3 45184.2 582c.4 . 573 15814.7 
.3000 14.8013 0 28.2 5.8429 16700.6 3704.4 5913.6 .31c5 315879.9 
3100 14.8C78 42308.7 86.3284 225309.3 224.C 60C4.8 .09H 315946.9 
3200 14.8137 43789.8 6.7986 3965.8 0742.9 61CC.0 .8794 16015.8 
3300 14.8190 5271.4 7.2 45 42668.5 9261.3 61 8.9 .6804 316086.6 
3400 14.8239 46753.6 87.6970 5 416.2 779.1 %301.6 .4 29 -3 6159.4 
3500 14.8284 8236.2 8.1268 6 207.5 6296.5 964C7.9 .31CC lC234.0 
3600 4.8325 49719.2 8.5446 69041.2 4813.4 6517.7 .1487 316310.7 
3700 14.8363 1 C2.7 8.9510 79 6.1 330.0 9 63C.9 . 9C2 -31c389.4 
3800 14.8398 52686.5 89.3467 86831.0 -31846.2 6 47.3 .8399 316470.1 
3900 14.8431 54170.6 9.7322 95785.1 - 0362.C 6866.8 .6972 -316552.8 
4000 14.8461 5655.1 0.1081 04777.2 -28877.6 -96989.4 .5614 -316637.6 
4100 14.8489 7139.9 0. 747 13806.4 -27392.8 7114.9 .4321 -316724.5 
4200 14.8515 58624.9 0.8325 2871.8 -25907.8 -97243.1 .3087 -316813.6 
4300 14.8539 60110,[ 91.1820 31972.6 -2 422.5 7374.0 3.191C -31C9C4.7 
4400 4.8561 1 95.6 1.5235 41107.9 - 2937.C -975C7.5 .C784 -316997.9 
4500 14.8583 63081.4 91.8574 350277.1 -21451.3 -97643.5 2.9 07 -31'C93.3 
4600 14.8602 64567.3 2.1840 359479.2 -19965.4 -97781.9 .8 76 -3 7190.9 
4700 14.8621 c6053.4 n.5036 368713.6 -18479.3 97922.6 .7687 -317290.6 
4800 14.8638 67539.7 92.8165 3 979.7 -16993.C -98C65.5 .6 37 -31 1392.4 
4900 14.8655 69026.2 93.1230 38 276.7 -1 506.5 -98210.5 .5826 317496.4 
5000 14.8c70 70512.8 93.4234 ~96604.1 -14019.9 -98357.7 . 949 -317602.6 
5100 14.8c64 71 99.6 3. 178 405961.2 -12533.1 -985C6.8 2.41C5 -31 711.0 
5200 14.8698 73486.5 94.0065 415347.5 -I1C46.2 -98657.9 .3293 317821.6 
5300 14.8711 74973.5 94.2898 424762.3 -9559.1 -9881C.9 2.251C -317934.3 
5400 14.8723 7646C.7 94.5678 434205.2 -8072.C -ga965.8 2.1755 -3lEC49.3 
550C 14.8735 71948.0 94.8407 43675.7 -6584.7 -99122.4 2.1026 -3 8166.5 
5600 14.8746 79435.4 95.1087 453173.2 -5097.3 - 928C.7 2.C322 -3lE286.0 
5700 14.8756 8cn2.9 95.3720 462697.3 -3609.8 - 944C.8 1.9642 -3184C7.1 
5800 14.8766 8241C.5 95.6307 72247.4 -21 2.2 - 9602.5 1.8984 -318531.0 
5900 14.8775 83898.2 95.8850 481823.3 -634.5 - 9765.8 1.8348 -318657.2 
6000 14.8784 85386.0 96.1351 491424.3 A 5 .3 - 993C.7 1. 731 -31 785.6 
aA change in phase of an assigned r fer nce element has o curred between this temperature and the pr ceding temperature. Melting oint of 
51, 1685° K. 
at ms 
































































TABLE III. - Concluded. THERMODYNAMIC PROPERTIES



























































































































































































































































































































































































































































































































































CA chonge in phcse of on ossigned reference element has occurred between this temperoture end the preceding temperoture. Melting point of
S, 388.:557 ° K end of SI, 1685 ° K.
300 
BLE I. oncluded. HERMODYNAMIC ROPERTIES 
10) iS as); olecular eight, 0.156 
rmation rom a igned rmation fr m 
T, Cpo Hr-HO· Sr. - Ff-Ha
'
• Hr. ference lements a ous 
 l/mole O  l/mole l/mole OK ol/mole l/mole (I:::.Hrlf. lo lo f I:::.Hr • 
l/mole l/mole 
 ------  ------- C ("~5.(; dcH.'7. 7 ------- 48 CC.0 
lCO . SfiB S'5.4 ~.574L JP62.C 7 (,4 }.3 j 't. 1 5.0139 46458.9 
ce . ~2c 4CI.3 C.456~ t SC.C 2>""6.3 93(,6.3 2.'n -I'> 48902.8 
SE.15 .713" 134. S 3. 34t 796.6 Si7t:;.9 S 1 -( S .. 9 12.3792 49260.9 
CC .7, I" 149.2 3.4823 ': t!Y 5 .. 5 .:.:() 194.2 ?'J 115 .. 3 2.2""('> 49266.9 
a CC Ll 22 94 1.6 5.7593  S 31,2.1 980.6 83(:(. .. 7 . Y682 49558.6 
CC c.3539 7tS.3 7.5963 ?5C'Z.P JUHC.3 7/6',7 .. t ] .')c 11 ~196.9 
eo .5199 6C9.6 S .. 35 1 le-' 71.5 llt 4.'> Z711?C .9036 1 998.6 
CC .6330 '>467.5 (.4 75 t.F52.7 2?12.5 b':J/S.6 .5065 1'>'Jl75.1 
HC .7133 35. I 1.615E .29 7.5 38C.I 6 C 7.2 .. 1 U.:"212 - '>0333.9 
S C e. 72" 2C9.5 2.6"56 "'i171.6 42 ".5 '>10('.1 I. JO 53 50479.9 
C P.8 1I5 C89.1 3.5723 ~4(!3.7 5134.1 7:'0/-tl. f .' 199 150616.7 
l1C C .e:31 972.7 4. "140 1BB3.2 (,C17.7 74516.') .4123 50746.8 
CO t:. 8E 18 859.5 0.H6C (:;363.8 6g04.5 239'5.C .M39 - 50812.4 
3 0 .9C07 107"8.9 5. e'ns 4918.4 1793.9 7.3445.~ .1'<62 150995.0 
1 C  .. Q2;9 1640.5 6.5581 15" 1.7 868'>.5 ?8<;2.9 ."245 5 116.0 
5 C 8.9"35 2534.C 7.175 i P.~228.7 -'9,>7,.0 223 /14. !.:! :; .6602 - 51236.6 
6 0 .9589 3429.1 7.7526 4')75.4 " " 74.1 71701.1 . t~6 11 '>13'>7.8 
 17CC .9127 43,5.7 e.2964 01778.1 137C.I 19".9 .0 02 51480.2 
8 0 .SE52 5 23.6 E.8C96 0"633.7 " 268.6  7,)g. 1 .u842 51604.5 
9 0 . 966 6122.7 S.2957 11 '>39.1 j167.7 e 24.~ .1383 51731.2 
C . C72 7022.9 9. 574 2492.0 't4C67.9 741.C .1843 '>IB6U.7 
21CO . C 171 7924.1 C.1972 lZg42CJ.CJ ""S69.1  2:: 8.5 . 233 51993.2 
2CO .0U5 8,6.3 (. 16e 3653C.8 '>El1.3 6 "17.C .2 65 1'>?l29.0 
3 C .0354 9729." 1.0183 43612.7 46774. " &2%." .2 48 52268.1 
4(C . C" 39 0633.4 71."C3C 5(;733.9 "7678.4 '>816.6  • .108& 52410.6 
5 0 .C52C 1538.2 1. 724 '3/892 .. 8 85[13.2 3:! .7 .3291 1 25~6.4 
HC .C5SS 24"3.8 2.12H 65C87.9 "<;<' 8. B 52705.5 
7CC 1.Ct75 350.1 2.4t96 172317.8 G..:!95.1 52857.8 
8ce .0750 4257.3 2.7S95 7S581.4 01302.3 53013.2 
9 O .C822  Sic 5.1 ". 81 €6877.4 21C.1 53171.4 
O 9.ct93 G13.7 3.4261 IS42C4.1 '>JI18.7 5 332.4 
1CG S.CS63 6983.0 3.7243 C1562.2 '>4C28.0 53495.9 
2CC . lC 32 78';].0 ".013, C89"9.2 S4S3A.G - 53,!>61.8 
3 C . 1 CC 8C3 .6 ".293" 1 3 4.6 :'~ 48.6 53829.9 
O <".l.116R 9715.C 4. 655 23807.6 676C.0 '>3 9-..9 
5CC .1,( 36 0627. C H.879E 31277.4 7672.0 54171.7 
l:LC S.13C4 1539.7 5.086S 38773.3 SF-584.! 5 345.1 
7CO .1312 2't53.1 :. 372 46294.6 9498.0 54519.9 
8(e s. 1"" I 367.1 5.581C 53E"0.6 L(412.1 54695.8 
9 C .1:11 4281.S 5.8186 61." IC. 6 1326.9 54872.8 
cce .1582 ~1<;7.3 6.0504 69004.1 "2.3 1 C50.1 
1 0 g. 1 t ~ 5 6113.5 t.2766 7662C.5 31 f.5 1 '>229.2 
2CC .113C "IC30.4 6."9E 84259.2 407'>.4 155408.2 
3(C ".IEee 7948.1 6.7135 SIS19.8 4993.1 lS?,)87.6 
4 O 9. IE 88 866.6 <.9246 9601.7 ~911.6 55767.2 
5 C .1972 9785.9 7. 312 073C4.6 6eJC.9 1 5946.8 
6 C .2 6( 07C6.1 7. 335 15(;27.8 751.0 156126.3 
70C .2152 " 627.1 7.5315 2771.1 f)t72.1 '>6305.6 
8 C .2248 2549.1 7.7257 3('']4.0 L95CJ4.1 1 6 84.6 
SCC S.2~5C 3"72.1 7.916C 3"3 6.1 /C':>!7. \ 5 663.1 
cec (]. 245 7 "4396.1 IE .IC26 :3 ,,611 7. I 1441.1 1 6841.0 
C C;.2~70 "5371.3 1E.285E 5~936.5 2366.2 1 7CI8.3 
C <;. 2L e9 "6247.5 8.4t51 6117".2 292.~ H'!4.7 
3(( .2[16 " 1 75.1 78.6"2" e;629.c " 2C.l 57310.3 
" C <7.2'149 81C3.9 I .B 16C 7/5C2.5 0 [48.9 lS7~44.9 
5CC .3(e9 03".1 :l.n67 5.1<;2.7 nc 79.1 ~ 718.5 
6ce .3L38 965. -I 9.1545 9329'1.8 1LlC.7 1'>7891.0 
CO .3~94 0 98.9 S.3197 "r-1223.5 1S43.8 1 8061.7 
E C .3~59 1833.6 9.4823 "CSl63.6 IbB18.6 158231.6 
C .3733 2 70.1 '-.1.6424 " 17119.9 7YO 15.1 15840C.2 
C .JSl5 =37CE'.3 S.SCOI " 50n.C ;~C753.3 58567.3 
a  hange i  ase f an a signed ef r nce lement s curred etween t is temperature and t e receding t mpe ature, elting oint f 
























































































































































































































































































































































avalue either assigned taken directly from the original reference, or derived as
discussed in appendix C.
bsee appendix C.
T E IV. - H TS O  F ATION 
Substance Phase F r ation fro  a ned F r ation fro  g ous R ferences 
ref rence el ents ato s 
(AH~98 .15) f' (llHg) ' llH~98.15' llHg, 
k al/ ole k l/ ole k al/ ole al/ ole 
Al Gas a77.42 . 576 0 0 2  
Al rystal a O 0 - . 2 0 - . 576 ---
12 Gas 1 .8 98 1 .7152 -3 . 402 a  1  
AICI Gas a-ll.58 -11. 6208 -1 7.9506 - 7.0267 1 
I 1 3 as a_l40.42 - 39.9543 3 4.6919 2.4571 ( /30/61) 
AIF Gas a-61.4 -61. 3791 - 7.6782 6.5917  
1F3 Gas a-283.6 - 82. 165 7.5945 14.5391 3 
F3 a a-356.3 -354.8264 0.2945 6.7490  
AIH Gas 61. 5547 .5860 - . 631 6.9  
AI0 Gas .8 0 .8 41 6.1606 1 5  
120 Gas -32.6738 -3 .0983 7.0704 4.8  
202 Gas -94.6400 - 3.3 18 368. 933 65  
203 rystal _4 0.4 397.4999 33.9099 8.1746 4 
AI0Cl Gas -92.0727 91. 7751 -258 56.1676 ( ) 
AI0F Gas a-139.2 38.7509 295.0348 92.9500 95 
Ar Gas a O    ---
B Gas 35 33.7807   96 
B Amorphous .  3 83 34.6 00 1 3. 024 0 
B crystal O  35. 00 1 3. 807 ---
B2 as 205.0716 03.5615 64.9284 -64 97 
BCl as 45.0587 4.3291 1 .8919 -118 32 
C12 as -19.5413 1 .9225 212.4426 
_210.8 (b) 
C1 3 as -97.11 96.8899 -318. 619 - 16.3158 98 
BF as -43.1327 - 3.8643 -196. 909 -196 2 
F2 as -134.9516 - 35.1093 307.6679 -305.6 (b) 
BF3 as _270.1 -269.4277 -461.6745 - 58.2734 58 
BFCI as -77.2596 7 .5159 -260.0684 -258.2 ( ) 
BH as 16. 02 16.2091 70.1275 -69.2 2 
BH3 as 18 8.9065 -273. 932 - 69.7 95 9 
BN Gas 54. 084 154.0602 -93. 162 -92.3 32 
BN rystal a-60.29 -59.6031 - 08.3l46 -305.9634 2 
BO Gas . 41 a  - 8.8125 -187.7673 296 
B02 Gas a-84.6 -84.6478 -338.7133 -336.4015 
b54 
B202 Gas -111.3981 a- 11.7 -5 0.5114 -497.2345 3 0 
B20 3 Gas a-202 -201.6479 -650.6699 -646.1690 301 
B2 0 3 Glass a-300.98 ---------- -749.6499 ---------- ---
B20 3 Crystal a-305.34 -303. 628 -754.0099 -748.3 38 302 
BOCI Gas - 8. 291 - 8.0843 -3 1.5364 a-309.4 (b) 
(BOCl)3 Gas a-396.7 -394.9672 -1067.2218 - .9142 (  
aValue either a signed, taken directly from the original reference, or derived as 
discussed in a pendix C. 
bsee appendix C. 
3 1 
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avalue either assigned, taken directly from the original reference, or derived as
discussed In appendix C.
bsee appendix C.
Ccorrected by information received directly from Constantine A. Neugebauer.
302 
TABLE IV. - ontinued. HEATS OF FORMATION 
Substance Phase Formation from a signed Formation from gaseous eferences 
reference elements atoms 
(lili~98.15)f' (lilig )f' lili~98.15' lilig, 
kcal/mole kcal/mole kcal/mole kcal/mole 
BOF as a_144 -143.9660 -357. 148 -355.0882 301 
(BOF)3 as a-567.8 -565.8927 -1208.0444 - 1 9.2 95 335 
S as 2. 240 1. 6842 -119.0168 a-118 32 
e as 7.9 6. 874 0 0 51 
e rystal aO  -77.9000 - 6. 874 --
eCl as a_ 7 - . 524 -113.8506 -112.9883 b 303 
BeC12 as 
a_84 
-83.9380 -219.8013 -217.9223 b 63 , 64 
eF as a_49.6 0.1586 -146.3582 -145.4010 (b) 
BeF2 as a-191.2 -190.8 66 -306.8163 -304.4641 336 
eFCl as -l34 - 3.7733 - 59.7088 -257.5642 (b) 
eH as 8.1020 7.5158 - 1.8957 a-51 16 
eO as 30.4445 9.8740 - 07.0122 _l06 71 
eO rystal -143.1 - 42.2847 - 80. 567 -278.1587 305 
(Beo)2 as -l04.5 04.3538 -379.4133 -376.1017 b71 
(BeO)3 as -2 5.3 3.8 71 - 67. 699 -661.4390 71 
(BeO)4 us -380.4 78.1601 -930.2266 -921.6560 71 
Be(OH)2 as -156.7 154.5048 -457.9088 -452.6221 72 
 as 71. 3 09 6 . 898  0 73 
 raphite aO  71.3009 -169.9898 ---
C  as 0.0258 98 142.5759 -141.9796 306 
C  as 89. 653 8.1 324.2374 -321.8695 306 
I as 2.4050 21.5082 -77 .8465 a-77.03 307 
CC14 as 5.5 4.9808 -312.6034 -3 9.1642 0 
 as .6954 3.8308 - 15.4636 -114.514 175 
CF  as 30 3 .1046 239.0172 - 36.8044 
b82 
CF3 as 119.5 1 8.7361 47.3754 -343.7909 308 
CF  as 17.2 5. 790 3.9336 -459.1888 
c309 
 as 2.3847 1.5 82 - .0139 - 0.03 32 
CH  as .9504 . 407 6.5460 -204.1059 b85 
CH3 as 33.4908 3 .2892 4.1033 -290.5858 
b 85 
CH  as 7. 89 - .9824 -3 7.5809 3 2.4858 50 
C H  as 4.194 .3270 -3 2.6033 3 8.9094 50 
C H  as 2.496 . 204 - 38.4968 - 31.9728 50 
 as .3547 . 693 - 7.9708 87 3  
C N  as 3.840 73.3876 -494.8110 - 1. 7510 
b 7 
 as a .4157 - . 97 -257.2732 -256.1760 50 
CO2 as a .0518 - 3. 641 -38 .4660 -381.9269 50 
aValue eit er assigned, taken irectly fro  the ri inal reference, or derived as 
iscussed i  appendix . 
S e pendix . 
cCorrected  i rmation r eived di ctly fro  C nstantine . eugebauer. 
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avalue either assigned, taken directly from the original reference, or derived as
discussed in appendix C.
bsee appendix C.
T LE I . - ntinued. H TS  FO ATION 
Substance Phase rmation fro  i ned r ation fro  g eous ferences 
r rence e ents a s 
(illi~98 .15) f' (i1H8) f' illi~98.15' illi8, 
al/ ole k al/ ole al/ ole al/ ole 
C 1 2 s a 3.3 - 2.8962 - 2.0588 -33 .9693 0 
OF2 as _ 50.4 - 49.6593 - 8.9739 -4 .3456 (b) 
COFCI Gas a-lOl.85 - 01.2550 - 0.5163 -3 7 .1347 (b) 
COS Gas a-32.8 -32.8306 - 30.0983 3 7.7104 0 
CP Gas . 204 .9708 - 9.9605 9  
CS Gas 4. 697 3.8932 - 3.0719 2 3  
2 s a27.980 .7900 - 76. 025 - 4. 067 3  
l Gas . 506 a28.5484   3  
2 as O  - 7.9013 . 968 --
CICN as a 1. 641 . 4 79 81.6351 - 9.6398 50, 89 
IF as -13.4524 3.4301 1. 2612 0.3335 3  
IF3 as a-38.7380 3 .7388 24.2631 21. 3522 90 
CI0 Gas 24.2065 . 249 .3 07 3.31 79 
I0 2 as 5 . 910 3.0639 0.9305 12 
20 as a18.1 . 7 .3579 7.4706 312 
F Gas 8.8582 8.3 5   13 
F2 as O 0 3 .7163 6.7101 ---
H Gas 52.0977 1.6284   14 
 as O  4.1955 03.2568 ---
B02 as - 5.7240 -134.9 1.9351 38. 822 15 
3B03 as _238.4 35.4733 08.3632 01.0989 
b 91 , 2 
( 02)3 Ga  - 42.1945 -537.5 -1460.8276 1 47.6465 15 
HCN Gas 31.1895 31.2814 305.2337 302.9163 b 93 
HCO Gas -3. 241 3.3 10 286.1794 283.9157 b 94 
HCl Gas _ 2.063 2.0193 03. 114 102. 961 0 
HF Gas -64.8 - 4.7 86 35.7559 34. 720 95, 6 
2O as -57.7 79 57.1035 21. 501 19.3468 0 
HS Gas 36.2377 36.1318 2.3 09 a-81. 4 316 
2 S as a-4.820 - .1 20 75.4 63 73.2823 17 
He Gas aO  0  ---
Li as 38.4251 38.05 0  28 
Li rystal O 0 -38.4251 -38. 500 ---
Li  as 50.4396 50.3400 -26.4105 -25.76 128 
LiCl as -47.8 -47.7630 -115.1 57 -114.3614 318 
LiCl rystal -97.7 -97.7207 -165.0 57 -164.3 91 50 
( i l)2 Gas a-1 4.8 -144.0955 -279.5514 -277.2923 318 
LiF Gas -79.8 -79.7483 -137.0832 -136.1533 318 
aValue either a signed, taken irectly from t e original reference, or derived as 
discussed in a pendix C. 
bSee appendix C. 
3 3 
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avalue either assigned, taken directly from the original reference, or derived as
discussed in appendix C.
bsee appendix C.
304 
TABLE I . - Continued. EATS OF FORMATION 
Substance Phase ormation fr  signed ormation fr  aseous ef rences 
reference elements atoms 
(Lili~98 . 5) f' ( Lili8 )f' Lili~98.15' Llli8, 
cal/mole cal/mole cal/mole kcal/mole 
LiF rystal -146.3 -145.6833 -203.5832 -202.0883 0 
(LiF)2 as a_220.9 21 .9632 - 35. 664 - 32.7732 318 
(LiF)3 as a-345.3 342.9722 -517. 497 -512.1872 3 
LiH as 33.6204 3.6624 -56. 024 a-56.016 ---
iO as 3.9877 4.0365 -83. 940 _83 06 
Li2 0 as -3 . 425 34.7825 -171.9492 -169.8690 bI06 
Li20 rystal -1 2.4 40. 824 -278.8067 -275.9689 0 
i  as -57.2 56.4466 -207.2795 -205.1115 ll0 
LiOH rystal -116.45 15.0662 -2 6.5294 -26 .7311 0 
(LiOH)2 as _l77 .5 -174.6321 - 7. 89 - 71.9619 110 
g as 35.6 5.3 90 0 0 51 
g rystal aO  -35.6000 -35.3090 --
gCl as .5079 . 5574 -63.0427 -62.3 32 
MgC1  as _l 0.8 -1 0. 903 94.3013 -192.7961 296 
gF as 0.2374 20.1360 -74.6956 -73.8 32 
MgF  as -178.1 -1 7.3239 - 51.4163 -249.3429 318 
MgF  rystal -263.5 -262.5721 - 6.8163 - 34.5911 50 
gFCl as -139.45 38.8116 2. 588 - 21.0241 ( ) 
gH as 0.7102 0.8374 46.9875 -46.1 32 
gO as . 970 .2956 90. 596 - 0 319 
gO rystal 43.7 142.7391 3 .8566 -237.0346 320 
gOH as .2185 1.4360 159.4729 -157.3600 120 
gS as 4.2 74 4.3125 -67.7634 - 6.9 16 
 as 3.0246 l12. 795   32 
2 as a O  26.0492 -225.1590 --
 as .9439 .9345 65.9389 a_ 65 ( ) 
NF2 as  .6180 41.7409 -139.6715 121, 122 
NF3 as -29.7 8.3267 9.2991 -195.9712 321 
2F  as 9.4 .6591 4.3655 41.2099 322 
 as .9195 .9079 86. 029 a- 5.3 32 
H3 as _l1.04 .3667 80.3579 6.8314 50 
 as 1.6 .4765 - 50.9812 - 5 .0895 50 
N0  as . 075 .6812 - 24.1304 - 1.8713 24 
N 0 as 9.49 .3100 - 6.1159 63.8355 50 
N204 as .3488 .6525 61.9270 -456.4526 24 
 as .6392 .4829 15.8262 a-115 32 
a as .5 69 5.6499  0 b125 
Value it er signed, t en irectly fr  t  riginal r rence,  rived  
i cussed i  pendix . 
S e pendix . 
5O5













































































































































































































































































avalue either assigned, taken directly from the original reference, or derived




BLE . - ontinued. EATS F RMATION 
ubstance hase ormation  signed ormation  aseous eferences 
r ference lements t ms 
Lili~ 8.15)f' ,r,H8)f' Lili~98.15' Lili8, 
cal/mole cal/mole cal/mole cal/mole 
a rystal O  -2 .5969 -25.6499 ---
Na  as 33.8763 34.4598 -17.3174 -16.84 25 
aCl as -43.5 - 3.1670 98.0475 -97.3653 0 
(NaCl)  as 13 .6912 - 35.8379 -245.7861 -2 4.2345 129 
aF as _70.6 - 0.2197 - 1 . 550 - 14.2246 131 , 32, 
(NaF)  as -1 9.3992 - 98.3218 -2 8.3093 -286.3316 129 
aH as 9.5388 9.9983 48.1558 -47.28 32 
aO as 3. 231 3.6364 - 1. 9304 _71 323 
aOH as - 5.84 - 4.8271 - 93.0913 - 91. 0 19 135 
(NaOH)  as 6.7872 -163.8329 - 41.2897 -43 .3625 136 
e as a O 0 0 0 ----
 as 9.5566 8.9865 0 0 93 
O  as O 0 -119. 133 -117.9730 ---
 as .3125 .2549 -102.3419 -lOl.36 324 
 as 75.18 4.9810 0 0 0 
 rystal II O 0 - 5.1800 - 4.9810 --
P2 as 33.4457 33. 821 116.9143 _ 16.08 32 
P4 as 14.04 .7913 86.6800 84.1329 325 
PC13 as _71. 62 70.8642 233.6519 31.4904 50 , 38 
PF3 as 2.3084 20. 539 354.0629 
-351 139 
 as 0. 825 0.5094 76.9952 -76.1 ----
PH3 as 1. 75 3.6452 29.7233 26. 210 0, 0 
 as 3.3220 3.5 06 164.8826 - 64 3 6 
O as 6.1067 6.0324 40.8 34 _140 3 7 
S as .8465 .8845 30. 743 _130 5 
 as . 408 .9034   41 
 rystal  O  6.4408 .9034 ----
 as 30.84 3 .8068 102.0416 101 3  
I as 32 3 .9432 63.3914 62.5086 ) 
SC1 2 as - .15 4.8763 -129.4921 127.8766 l 4 
S2C1  as .75 4.3917 19 .5329 93.2953 50 
 as . 84 . 752 8.0150 6.9833 ) 
SF  as 1. 87 1.2 97 56.0271 3.9131 ) 
SF4 as _l70.2 68.4117 312.0735 307.7351 ) 
SF  as -2 8.5 - 5.1739 468.0898 - 61.2074 8 
F  as 4.5320 - 3.6634 - 2 .13 - 2.1803 50 , , 
 as .3112 . 3149 -124.6862 - 23. 75 8 
Value ither SSigned, en irectly r   riginal ference, r erived s 
iscussed  pendix . 



















































































































































































avalue either assigned, taken directly from the original
discussed in appendix C.
bsee appendix C.
reference, or derived as
306 
LE . - onclu ed. TS  MATION 
Substance hase rmation fro  i ned rmation fr  seous eferences 
r ference l ents s 
(MI~98.15)f' (~Hg)f'  0 MI298.15' MIO' 
cal/mole al/mole al/mole al/mole 
2 as 0.947 .3398 - 6.5011 54.2162 3 7 
3 as 4.47 3.1 00 339.5807 35.9630 3  
S Cl as 4.5 .0397 9. 481 7.4781  
C12 as 0.37 .6435 34.2687 31.6303 50, 9 
SOF as - 9.9 .3089 4.7556 72. 538 51 
SOF2 as - 7.11 .9084 60.8238 257.5083  
2F  as a- 05 2.9859 28.2704 23.5724 1 
i as 112 0.9643    
i rystal O  2. 00 110.9643 ---
i2 as 7.6061 6.9285 .3 9 
_75 62 
i3 as 8. 323 7.8928 7.4 7 75 62 
Si l as .7098 .2127 3.2 9 2.3  
i 12 as -37.2 -3 .2249 7.1 13 05.2860 55 
i 14 as - 51.8 - 1.2894 3 9. 025 76. 472 3 9 
SiF as . 565 .3193 6. 16 25 00 
iF2 as -125.5 5.2513 5. 63 72.9255 ) 
iF4 as -386.02 3 4.6910 3. 527 569.0752 58 
Si  as .4269 .0 27 4. 708 -73.57 330 
i 4 as .8 .0977 3 2. 10 307.3801 331 
Si  as 19.8258 19.5438 5. 88 _l04 32 
SiO as _21.411 1. 6876 92.9 76 91. 6384 332 
i02 as -82 $1. 6889 313.1 33 10.6 62 158 
SiS as 9.1799 8.8677 49 09 48 32 
Value ither ssigned, en irectly  t e riginal ference, r erived s 
iscussed  pendix . 




TABLE V, - TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS
Substance Temperature interval





a I o 2
ALl(G) 300.00 50co.cc
I000. 500C, 2.53782C9E CO -6.0990708E-C5
300. 1CCC. 2.8352368E CO -I.5134012E-0_
ALI(L) 932.0C 50C0.0C
lO00. 5CC_. 3.5224379E CO -0.
3C0. ICOC. 3.522437gE CO -0.
ALl(C) 300.0C 932.00
1000. 5CCO. O. O.
300. 1CCO. 2.4875519E 00 1.4639947E-03
AL2(G) 30C.OO 50C0.00
lO00. 5000. 4.4549828E CO 1.8373759E-04
300. IC00. 3.8932024E O0 2.8553193E-03
AL1CLIIC) 300.0C 50C0.C0
lOOO. 5COO. 4.3462051E 00 2.4174157E-04
300. ICCO. 3.1753092E O0 5.5148527E-03
ALICL3(G) 300.00 50C0.00
1000. 5000. 9.412_367E O0 6.6854008E-04
300. ICO0. 4.982S524E O0 2.0161761E-02
ALIFI(G) 300.00 5000.00
1000. 5000. 4.134C908E O0 4.5422738E-04
300. IOCO. 2.7071847E O0 5.6300473E-03
AL1F3(G) 300.00 5000.00
tO00. 5000. 8.5118072E O0 1.6603868E-03
300. lOOO. 2.8213823E O0 2.2989814E-02
ALtF3{_) 300.00 72?.00
1000. 5000. O. O.





















1000. 5000. 1.0532089E O1 1.5096163E-03 -0.
300. IOCO. 1.0532089E O1 t.5096163E-03 -0.
ALIbi(G) 300.00 5000.00
tO00. 5000. 3.3C93060E O0 1.3387993E-03








































































































TABL  V. - TEMPE TURE COE I NTS FOR THERM YNAMIC FUN I S 
Substance Temp tu re inter al 
of tobul ted data  oK 
UI 1"1'1 




ture interval, oK 
al a2 03 04 05 06 a7 
Second tempera- ! 1"1'1 
ture interval, oK tI1 
All (G) 30O.CC 50CO.CC 
1000. 50cr. 2.537e2 9E CO -6.09907C8E-f:5 3.9 5798[-08 -1. 1 ,)83.1E-11 1.2 0262[-15 3.82 -820[ 04 5.350 5E 00 




ALULl 932.0e 50(0.OC 
lOCO. sccr. 3 .~22437'lE CO -C. -0. -0. -0  1.6 163E 02 -1. 10280E 01 
3CO. 1OGC. 3.5224379E: CO -0. -0. -0. 




All (C) 300.0e 932.0C 
1000. 5CCC. o. o. o. O. O. o. O. :!! r-
3CO. lCCC. 2.4875519E CO 1.4639947[-03 9.3 0'!89[-08 -1. 8723 E-10 5.817 64E-14 -8.0 30728E 02 -1.120 23E 01 ~ 
rrl 
AL2( ) 30G.00 5C O.00 v 
1000. 5CCC. 4.454S828E CO 1. R373759E-04 -1.98 610E-08 3.581 83E-12 -2.373 98E-16 5.7473 3E 04 1.6865 8E 00 
30e. lCCO. 3.8932024f 00 2.8553193E-03 -4.94 969E-06 4.095 28E-09 -1. 95968E-12 5.7573 3E 04 4.312 6E 00 
ALl ll (C) 30C.00 50CO. O 
lOCO. 5CO . 4.'462051~ 00 2.4174157E-04 -7. 7159E-08 1.1 1210E-11 -1. 91977E-16 -7. 86093E 03 2.4 8314E 00 
300. lCCO. 3.1753092[ 00 5.5148527E-03 -9. 2 8341::-06 7.2 9275[-09 -2. 35175E-12 -6. 03178E 03 8.0 4057E 00 
ALl 3 (G) 300.00 50CC.00 
1000. 5COC. 9.412S167E CO 6.6854008[-04 -2. 86243E-07 5.734 08E-11 -4.100 64E-15 -7.364 63E 04 -1. 96710E 01 
300. lCCC. 4.982S524E 00 2.0161761E-02 -3.37 128E-05 2.62 31E-08 -7.75 701E-12 -7. 91 27E 04 4.5 9076E 00 
ALlFlIG) 300.00 50CO.00 
1000. 5000. 4.134C908E 00 4.5422738E-04 -1. 90036E-07 3.42 95E-11 -2.42 838E-15 -3.2 21001:: 04 2.0 6 21E 00 
30 . lCCO. 2.7 1847E 00 5.6 0473E-03 -7. 06'!44E-06 4.601 84E-09 -1.08 593E-12 -3. 97305E '04 9.0 1041E 00 
ALlF3(G) 300.00 50CO.00 
1000. 5800. 8.51le072~ 00 1.6603868E-03 -7. 156854[-07 1.3 45E-I0 -9.83 091E-15 -1.45 940E 05 -1. 41 72E 01 
300. lCCO. 2.A213823E 00 2.2 9814E-02 -3. 57084E-05 2.13 024E-08 -5.52 9E-12 -1.4 8 4E 05 1.141 03E 01 
AUF3 (cx) 300.00 721.00 
1000. 5000. O. O. O. O. O  O  O. 
30 . lOCO. 5.7 06439[ 00 7. 79375E-03 2.7 0838 E-05 -5. 904159E-08 3.5 73299E-11 -1.81 313E 05 -2. 668E 01 
ALl (~) 72 .ob 15 . 0 
1000. 5000. 1.05320891' 01 1.'5096163E-03 -0. -0. -0  -1. 56 92E 05 -5. 56950E 01 
30 . lCC . 1.0532089E 01 1.5096163E-03 - . -0. -0. -1. 56 92E 05 -5. 956950E 01 
ALlt-<l!G) 300.00 5000.00 
10 . 5COO. 3.3 93060E 00 1.3 7 93E-03 -5. 08911 E-07 1.0 29871E-10 -7. 313409E-15 2.98 40E 04 3.23 24E 00 









































































































































































9.1898011£ 03 3.3888134£ O0
9.4853444E 03 9.0649964E O0
-I.8420742E 04 -2.9438478E O0
-1.7689203i 04 1.1698695E Ol
-5.0418429£ 04 -1.3464856E Ol
-4.8863394E 04 1.8043701E Ol









































ALlOl(G) 30G.  5000.00 
1000. 5000. 3.'1462 /.70" 00 (,.fl235511E-04 -2. 94 852E-07 5.6 485 2E-ll -3. 81270E-15 9.18 011E 03 3.38 134E 00 
3CO. lCCO. 2.P,1.205fl7C 0(' 3.7688103E-03 -3. 275652(-06 5.9 86224[-10 2.1 92372E-13 9.48 44E 03 9.06 964E 00 
AL20l(G) ]00.00 5000.0C 
1000. ')000. 5.e198313[ CO 1.3194785F-Ol -5. 636541[-07 1.1 51349[-10 -7.9 6522E-15 -1 420742E 04 -2. 38478E 00 
300. lCOO. 2.92 20'.9': 00 1.04 4973F-02 -1. 17 78[-05 5.2 43485[-09 -8.2 4248E-13 -1. 689203l 04 1. 8695E 01 
AL202(C) 300.0C SOC0.0C 
1000. 50CO. 1.6 5147E G  2.51 2032[-03 -1. 24899~F-06 2.17 924 c -10 -1. 482209E-14 -5.0 8429E 0.4 -1.3 48:'6E 01 
300. lOCO. 1.4  79~39f 80 2.?58672RE-02 -2. 689278E-05 1. 85,ii166<:-08 -1. 5 5427E-12 -4.8 394E 04 1.80 701E 01 
AL?03(L) 2 31P .CC 5000.00 
lOCO. SOOC. 1.7 12190[ 01 -0. -0. -0. -0  -1. 851986E 05 -9. 677512E 01 
3CO. lOCO. -C. -0. -0  -0. -0  -0  -0  
AL203(C) 300.08 2318.0C 
1000. 5000. 1.4,83?38E 01 -1.'t e 53F-C3 3.1 1C421E-06 -1.3 394 E-09 1.8 25192E-1> -2. 6 3581E 05 -7. 40233E 01 
300. 1000. -4.262256'JE CO 7.'.915144[-02 -1.;>l73507f-04 9.40 2 4':-08 -2.795 937E-ll -2. 263811E 05 1.2 14287E 01 
A lOICLl(C) 300. C 50eo. C 
1000. 50C0. 6.7136ilH7E cc B.090:;P46[-84 -3. 12550E-07 6.7 361741'-11 -4. 7360 2E-15 -4.8 370E 04 -8.4 5442E 00 
300. 1000. 3.90'tl917E CC 1.1 356~8E-02 -1 64472[-05 1.1 70356E-08 -2.9 4503E-12 -4.78 G785E 04 5.60 6744E 00 
ALlOIFl(G) '()C.OC 'jocn.Oc 
1000. 'iCCQ. 6.4 0534E CO 1.1 6 219E-03 -5. 065389E-07 9. 20072[-11 -6. 922 3E-15 -7.2 3078E 04 -8. 098885E 00 
300. lC 0. 3.1376150E 00 1.32031 H2E-02 -1.14 47321::-05 1. 6294[-08 -2. 209235E-12 -7.1 4709E 04 8.0 32161E 00 
AR 1 (G) 30 . 0 50CC.00 
1000. 5cer. ?50 00E 110 -0. -0. -0. -0. -7. 537500E 02 4. 61076E 00 
3CO. IceD. 2.50COOOOE co -0. -0. -0. -0. -7 4537500~ 02 4. 61076E 00 
B 1 ( ) 3CO.00 50eo.CC 
1000. 5COO. 2.503946?F 00 -9.2175533E-06 7.') 45493[-09 -2. 394601E-12 3.94 6428E-16 6.7 86310E: 04 4.1 75560E 00 
300. 1000. 2. 10513" CO 8.6 05380E-06 -4.0R71 25E-08 5. 72336E-ll -2. 974091E-14 6.7 869151: 04 4.19 8697E 00 
IJ 1 (Ll 2379.ce 50C0.CC 
lCCO. 5000. 3.7740406E 00 -0. -0  -0. -0. 2. 20023E 02 -2. 728040E 01 
300. 1000. -0. -c. -0. -0. -0. -0  -0  
Bl(A ORPHOUS) 30 . 0 237 .CO 
lCCO. 5CCC. 9. Y505'.[-01 3.3 5') C4E-03 -1. 910031E-06 3. 98969E-l0 -2.H89 C92E-14 -2. 73326E 02 -5. 6 4118E 00 
300. lC . -1. 1?8091E 00 1.8526476E-C2 -3. 351135E-05 2.~767910E-08 -7 714613E-12 1.7 83540E 02 7. 61752E 00 
B 1 (Ll n13.oo 5000.CO 
lOCO. soec. 3. 74']400" 00 -c. -0. -0. -0. 2.5 2 023E: 02 -2. 728033E 01 
3GO. leee. -no -f). -0. -0. -0. -0. - . 
III (C) 1cr.oc 23U.CC 
1000. ~; C  . Z .4C?911.')')E-C 1 4.C 5 Q 4')[-C3 -2.3 6 139f:-0(, 5. 301Cn c -IG -3.4 51968E-14 -2.0 87 04E 02 -1.8 0247E 00 
3CO. IC C'. -? 'J77619F C  2.  <;97 03[-02 -3 79geOO()E-O~ 3.1 4Yl1c-OA -9.7 74190E-12 7.5 7BOE 01 1.0 3250E 01 
82 ( ) 30c.ee 5000.00 0l 
lCCO. 5cce. :1. 'Jce A 1 n( CO 7. 39~074E-C4 -? ·'l 41~7E-07 5. 269(35r:-l1 -3 7 0864[-15 1.C191354E 05 1. 95086E 00 0 









a I a 2 a 3 a 4 a 5 06 a?
B1CLI(G) 300.00 5000.00
1000. 5000. 4.099_262E 00 4.9355555E-04
300. 1000. 2.T23CO58E O0 5.2469553E-03
B1CL2(G) 300.00 5000.00
lOOO. 5CC0. 6.3175519E O0 7.6570693E-04
300. 1CCO. 3.5692809E 00 1.1330490E-02
BICL3IG) 300.00 5000.00
iO00. 5000. 8.620_4605 O0 1.5588465E-03
300. ICCO. 3.1217850E O0 2.2849076E-02
BIFI{G) 300.00 5000.00
i000. 5000. 3.5585053E O0 1.0551137E-03
300. 1000. 3.5594253E O0 -1.6326178E-03
8IF2(G) 300.00 50CC.00
tO00. 5000. 5.404_659E CO 1.7572642E-03
300. iCO0. 3.0_15261[ 00 7.9748360E-03
B1F3(C) 300.00 5000.00
lO00. 5000. 6.977_523E CO 3.3156406E-03
300. i000. 2.0993361E 00 1.778370TE-02
BIFICLI{G) 300.00 5000.00
i000. 5000. 5.9496496E O0 1.1728604E-03
300. iCO0. 3.1846376E 00 1.053gIggE-02
81HI(G) 300.00 5000.00
1000. 5000. 2.85g?OO4E O0 1.6431933E-03
300. 1CO0. 3.7145066E O0 -1.5094260E-03
BIH3(G) 300.00 5000.00
i000. 5000. 1.9521642E O0 7.4799288E-03
300. iCO0. 4.0gO4762E O0 --1.5638310E-03
BINI(G) 300.00 50C0.00
I000. 5000. 3.4547687E O0 1.1522011E-03
300. 1000. 3.682_OT3E O0 -2.3595167E-03
BINIIC) 300.00 5000.00
i000. 5000. 2.2288903E O0 5.1927614E-03















































































































TABLE V. - Continued. TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS 
Substance Te perat ure interval 
of tab lated dat , oK 
Fi r t tem era-
ture int rval, oK 0 1 O2 0 3 0 4 0 5 0 6 0 7 
Se nd te era-
ture int rval, oK 
81 ll{G) 300.00 50eo.00 
10 . 50 C. 4.0 4 621' 0  4.9 555E-04 -1.9 5628E-07 3.7 0412E-11 -2. 3 4228E-15 2.13 757E 04 1.95 4924E 00 
30 . 10ce. 2.7 C058E 00 5.2 6955 E-03 -6.4 1035E-06 3.64 56081'-09 -7. 4 3540E-13 2.16 582E 04 8.80 44E 00 
B1 2(G) 30 . 0 50eo.00 
1000. 5C O. 6.3 7S519E 00 7.6 70693[-04 -3.3 4 08E-07 6.46 3840E-11 -4.6 7968E-15 -1.1 9325E 04 -3.60 3064E 00 
300. 1cee. 3.5 92809E 00 1.1 30490E-02 -1.6 855E-05 1.12 0241E-08 -3.0 24619E-12 -1.1 7693E 04 9.8371 72E 00 
BI l3(GJ 30e.Oe 50CO.OC 
10 0. 5CCO. 8.6 03460E 00 1.5 8465E-03 -6.8 0129E-07 1.3 5931E-I0 -9.5 64E-15 -5.1 9400E 04 -1.5 0531E 01 
300. 1CC . 3. 17850[ 00 2.2 49076E-02 -3.32 45101::-05 2. 62470E-08 -6.3 8435E-12 -5.0 1958E 04 1.15 2869E 01 
B1 1{GJ 300.0C 50 . C 
10 . 50 . 3.5 850531' 00 1.0 137[-03 -4.3 08964E-07 8.28 54351'-11 -5.8 5714E-15 -2.2 86263E 04 3.35 3494E 00 
30 . 10 . 3.5 4253E 00 -1.6 6178E-C3 7.64 5246E-06 -8.1 1832E-09 2.84 3919E-12 -2.2 6077E 04 4.03 5384E 00 
B1 2(0) 30C. 0 50ce. 0 
1000. 50CC. 5.',C e659E CO 1.75 2642E-03 -7.6 9899E-07 1.46 1548E-10 -1.0 6172E-14 -6.9 80 45E 04 -2.0 0 92E 00 
300. 1eo . 3.Gel5?61E OC 7.97 836 E-03 -6.0 5 438[-06 1.20 753 [-09 3.58 3949E-13 -6. 1 0364E 04 1.0 1536E 01 
BIF (GJ 30 . C 50eO.CO 
10 0. 50 . 6. 78523E CO 3.3 564061:-03 -1. 30"933E-06 2.7 7536E-I0 -1.9 6 308[-14 -1.3 49423E 05 -1.0 3744E 01 
300. 1000. 2.09 361E 00 1.7783707E-02 -1 120667E-05 7.3 611531:-09 -1.0 876BE-12 -1.3 19496E 05 1.39 5796E 01 
B1 1CLltG) 30 . 0 50CO. 0 
1000. 5000. 5.9 t496[ 00 1.17286C4E-03 -5. 2 6 8E-07 9. 61367E-ll -7 757069E-15 -4.0 64641E 04 -2. 271113E 00 
30 . 1COO. 3.18 C376E CO 1.05 91'l9E-02 -1 6 578E-05 7.1 6186E-09 -1 415693E-12 -4.0 97001E 04 1.12 3525E 01 
B1 l(Gl 30e.00 50eo.00 
1000. 5000. 2.8597,)04E 00 1.643193'3E-C3 -6 830266E-07 1.1 117E-10 -7.5 4316E-15 5.79 1852E 04 3.96 4710E 00 
30 . 1COO. 3.7 45066E 00 -1. 094260E-C3 3.1 4925E-06 -1.4 84 70E-0'l 3.81 9703E-14 5.7 4368E 04 -1.8 46893E-01 
B1H31GJ 300.00 5000.00 
10 . 50 . 1.95 1642E 00 7.4 9288E-03 -2.8 65884E-06 5.1 2655E-10 -3.4 64809E-14 8.18 866E 03 9.43 8 41E 00 
30 . 1C0 . 4.0904762E 00 -1.56 310E-03 1.0 8767E-05 -7. 637Z'lOE-0'l 1.64 5834E-12 7.83 4387E 03 -6.5 38592E-01 
B1 l(G) 30 . 0 5C O.CO 
1 0. 50 . 3.4 47687E 00 1.1 2011E-03 -4.6CJ77453E-07 8. 952949E-ll -6.0 4845 E-15 7.6 5 730E 04 5.35 3872E 00 
30 . 10 0. 3.6 2S073E 00 -2. 5'J5167E-03 8.6 1544E-06 -8 044776E-09 2.8 0476E-12 7.6 46699E 04 4.92 9217E 00 
B1 11CJ 30 . 0 50CO.GO 
10 . 5CCO. 2.2 se903E 00 5.1 7614E-03 -2.5 1'l52'lE-06 5.4 8085E-10 -4.1 02103E-14 -3.1 8256E 04 -1 850304E 01 
30 . 1C O. -1.2 9<;412E 00 1.61 8927E'-02 -1.5 38057E-05 6.5 155 E-09 -6.4 0653E-13 -3.0 9377E 04 4.6 72 66E 00 




































































































































































































































B1C1{G) 30 . 0 50CO.00 
1000. 500C. 3.1207177E CO 1.'.484813[-03 -5.8963?18E-07 1.0 8721E-10 -6.B0 222E-15 1.87 010E 03 6.2 4384E 00 
300. lCC . 3.861S956f: 00 -3.05419C6E-03 8. 9~47E-06 -6. 531605[-09 2.0 3'.538E-12 1.81 577E 03 3.04 539E 00 
BI02{G) 30 . 0 50eo.CO 
ICOO. 50GO. 5.7532094E 00 1.933?753E-03 -8. 9(':'343E-07 1.6 57219E-10 -1. 48006LE-14 -4.4 4281E 04 -6. 167726E 00 
300. ICOO. 2.3 1:258[ OC 1. ?l 6260E-02 -1. 240322E-05 5.5 75384E-09 -8. 127880E-13 -4.37 5148E 04 1.0 915E 01 
B2C2{G) 300.00 50CC.OC 
1000. 50CO. 6.93'J3322E 00 3.6986884E-03 -1. 406387[-06 2.8A4:'158E-10 -2.0 255E-14 -5.84 3724E 04 -1.18 6431E 01 
300. lCOO. 3.1 71057E 00 1.'l 3773E-02 -2. 164575[-05 2.2 9419 E-08 -6.n4 4.9E-12 -5. 634897E 04 6.67 64LE 00 
B203{G) 300.0C 5000.0C 
1000. 5ceo. 8.2g-1C9H6E 00 4.9 2397 E'-03 -2.0 1496E-06 3.A9 66 5E-10 -2. 260455E-14 -1.04 4 25E 05 -1.56 310LE 01 
30 . 1CCO. 2.7212fl97E 00 2.6 7455E-02 -3. 8 27~OE-05 2.6 53899E-08 -7. 11472E-12 -1.03 5405E 05 1.1 81893E 01 
132  ( LJ 56 . 0 50CO.OC 
1000. 5CCO. 1.5 2605F 01 -0. -0. -0. -0  -1. 740265E 05 -8.14 7 83E 01 
300. lOCO. 1.532?605E 01 -0. -0. -0. -0. -1. 740265E 05 -8.14 7 83E 01 
B2 3(GLASS) 300. 0 5(; . 0 
1000. 5CCO. O. o. O. O. O. O. O. 
300. lCOO. -1. 897404E 02 8. 392164E-0 1 -2. 31 6 8[-03 1.9 63b27E-/)6 -1.8 68600E-10 -1.4 3523E 05 4.4 82736E 02 
B203 (Ll 7;>3.15 50C . C 
1COO. 50CO. 1.5322605E 01 -0. -0  -0  -0. -1. 740265E 05 -8.1 7 83E 01 
300. 1CCO. 1.5 2605F 01 -0. -0. -0. -0. -1. 740265E 05 -8.1 7 83E 01 
8203 (e) 30 . 0 72 .15 
1000. 5COO. O. O. O. o. O  O. O. 
300. lCOO. 5. 17200[-01 2. 64694E-C2 -1 1 2 28(-05 -1. 69526BE-OB 1. ~ 23977 E-11 -1.5 2946E 05 -4 95594E 00 
B101Cll{G) 30 . C 50CO.00 
1000. 50CO. '). 07 947[ 00 2.f)717555E-03 -8. 2'l040lE-07 1.6 5853E-10 -1. 230792E-14 -4.6 3190E 04 -3.9 0 287E 00 
300. 1CCO. 2.581C318E 00 1.4242557E-02 -2 572670[-05 1.6 08359f'-08 -5. 927059E-12 -4.5 9 03E 04 1.02 3876E 01 
B3C3CL3 (G) 300.00 50eo.00 
10 . 5COO. 1.71h1500E 01 8.6462194E-03 -3 40381(-06 7. 95482E-10 -5 101860[-14 -2. 608561E 05 -5.B 63 84E 01 
300. 1CCO. 3.5 45800E 00 4. 60495E-02 -4. 98 508E-05 2.'J85 529E-08 -2. 3 5617E-12 -2. 248372E 05 1.1 17335E 01 
B1CIFl{ G) 30 . C 50 0.00 
1000. 5000. 5. 9396SE C  2. 01')631'-03 -1.0703641E-06 2. 58698E-I0 -1. 984380E-14 -7.42 6710E: 04 -2.7 2 69E 00 
30 . 1C . ?2381286E CO 1.?908428E-02 -1 852067E-05 1. 28396E-08 -3 170968E-12 -7.3 75341E 04 1.10 4 74E 01 
B3C3F3{G) 30().OO 50CO.()0 
1000. SCCC. 1.6 4890F 01 9. 60681E-03 -4 83 756E-06 8. 17159E-10 -5.7 03293E-14 -2.9 1708E 05 -5.6 32537E 01 
30 . 1COO. 3. 7e566E 00 4. 051 5E-02 -3. 195356[-05 6. 847 E-09 2.1 87 89E-12 -2.8 763E 05 1.1 68800E 01 
B1Sl{G) 30 . 0 50 .CO 
1000. 5000. 3.6061010E 00 1.2l:i9307E-C3 -6.5 83423E-07 1.58 718510-10 -1 239 068E-14 4.0 4043E 04 4.9 2415E 00 
300. 1CCO. 3.2 471hF 00 7.2 79466[-04 3.3 7 428E-06 -4.S 20034E-09 1. 3 666E-12 4.0 4745E 04 7.3 0286E 00 
BEL (G) 30 . 0 50CO.CO C>l 
1000. 5COO. 2.3978915E 00 2.0449278E-C4 -1 9 60231:-07 2. 13253E-11 -7.7 85397E-16 3.8 C518E 04 2. 93508E 00 I-' 
30 . 1CCO. 2. 4~ 10[ CO 4. 862131'-05 -1. 781513E-07 1. 617831'-10 -4.4 29455E-14 3.8 4870E 04 2. 57333E 00 I-' 
TABLE V. - Continued. TEMPERATURE COEFFICIENTS FOR Th_ERMODYNAMiC FUNCTIONS
Substance Temperature interval










1000. 5000. 3.6230790E O0 -0.
300. 1CCO. -0. -0.
BEIIC) 300.00 1560.00
1000. 5000. 2.2493924E O0 8.6588699E-04
300. tO00. -8.4742341E-0I 1.5420137E-02
BE1CLI(G) 300.00 5000.00
1000. 5CC0. 4.0946670E O0 4.9774987E-04
300. 1000. 2.6_53147E O0 5.5285666E-03
8E1CL2(G) 300.00 50CO.CC
1000. 5000. 6.4623181E O0 1.1667456E-03
300. 1CO0. 2.5053847E OO 1.6578593E-02
BE1FI(G) 300.00 5000.00
IO00. 5000. 3.7082887P O0 8.9588667E-04
300. 1000. 3.2558872E O0 4.0024748E-04
8EIF2(G) 300.00 5000.00
tO00. 5000. 5.389£902E OO 2.3237275E-03
300. lCOO. 1.3qg_229E O0 1.4541094E-02
BEIFICLI(C) 300.00 50C0.00
tO00. 5000. 5.9541941E O0 1.7171621E-03
300. tO00. 1.6825843E O0 1.7163736E-02
BE1HI[G) 300.00 50C0.00
tO00. 5000. 3.0213501E O0 1.5644647E-03
300. 1CO0. 3.819C803E O0 -2.5429071E-03
BE1CI(G) 300.0(_ 50C0.00
IOCO. 5000. 4.1807162E O0 -2.4834712E-04
300. ICCO. 3.6652305E O0 -2.2914847E-03
BEICI(L) 2843.00 5000.00
lCO0. 5COO. 7.5480812P O0 -0.
300. 1060. -0. -0.
BEICI(C) 300.00
tO00. 500C. 4.7664g_C[ CO




-0 • -0 • -0 •

































-0. -0 • -0.























9.3243961E Ol -I.9513842E Ol
-0. -0.
-7.7365751E 02 -1.2092996E O1
-2.4554819E 02 2.3480857E O0
-4.8399966E 03 2.4706388E O0
-4.5138589E 03 9.4540210E O0
-4.4428475E 04 -8.4562968E O0
-4.3570175E 04 I.O848686E Ol
-2.6187436E 04 3.1585513E O0
-2.5971722E 04 5.9374745E O0
-9.8191642E 04 -5.6574726E O0
-9.7159351E 04 1.4633324E Ol
-6.9509701E 04 -6.5790623E O0
-6.8520306E 04 1.4563591E OI












TA E V. - Co tinued. TE ERATURE CO F CIENTS FOR THERM DYNAMIC FU TIONS 
Substance Temperature interval 
of to bu t d data, oK 
First tempera-
ture interva I, oK 01 02 03 04 05 06 07 
Second tempera-
ture interval, oK 
BE1<L) 156C.00 50eo.CO 
10 . 50 . 3.6 C7'JOE 00 -0  -0. -0. -0. 9.3 43961E 01 -109513842E 01 
30 . lC C. -0. -0. -0. -0. -0. -0. -0. 
BElIC) 30 C 15 . C 
10 . 50eo. 2.2 93924E 00 8.6 8699E-04 2. 28190[-07 -1. 8 374E-I0 3.4 67030E-14 -7 736~751E 02 -1. 0 2996E 01 
30 . lCCO. -8. 742341F'-01 1.5 20137E-02 -2. 303249E-05 1. 73 6 6E-08 -5. 271889E-12 -2. 548191: 02 2.3 80857E 00 
B l ll (G) 30C.oe 50eo.OC 
10 . 5ceo. 4.0 41:6708 00 4. 74987E-04 -1 342009E-07 3.5A87167E-l1 -2.3 6435E-15 -4. 3 9966E 03 2.4 06388E 00 
30 . 10 . 2.6E53147[ 00 5.5 85 66F'-03 -7.1607711E-06 4.4 74 07F.-09 -1. 780413E-12 -4. 13 589E 03 9.4 40210E 00 
BEl L2(G) 30 . 0 50C .CC 
10 . 50 C. 6.4 ?3 B1E 00 1.1 67456E-03 -5. 1 5621E-07 9.9 7509 E-11 -7. 940267E-15 -4. 428475E 04 -8. 562968E 00 
30 . lCOO. 2.5 53847E 00 1.6 78593E-02 -2. 237814E-05 1.7 42856E-08 -4. 794338E-12 -4. 570175E 04 1.0 4 86E 01 
BEl l (G 1 30 . 0 50eo.00 
10 0. 50eo. 3.7C82887F 00 8.9 8667E-04 -3. 281525E-07 6.8 14430E-ll -4. 7439 7E-15 -2.6 7436E 04 3.15 513E 00 
30 . 1CCO. 3.2 se872E 00 4. 2 748E-04 3. 54658E-06 -4.9 94124E-09 1.8 25 3LE-12 -2.5 1722E 04 5.93 745E 00 
BE1F2(Gl 30 . 0 50C(1.00 
10 0. 5COO. 5.3 9S902E 00 2.3 3 275E-03 -1 0493 6E-06 1. 04005E-I0 -1. 69 090E-14 -9. 191642E 04 -5. 5 4726E 00 
30 . lCG . 1. <;9S229!: 00 1.4 41094E-02 -1. 67<;717E-05 6.5 02 11[-1;9 -9. 38052E-13 -9. 159351E 04 1.4 324E 01 
B lFl lll C) 30 . 0 50CO.00 
10 . 5COO. 5.9 41941E CO 1.7 71621E-03 -7.4 3 5 E-07 1.4 7413E-I0 -1.0 6154 E-14 -6. 509701E 04 -6. 790623E 00 
30 . 10 C. 1.6 25843E C  1.7 6 736E-02 -2. 759416E-05 1.47 2 06E-08 -3.7 750E-12 -6. 520306E 04 1.4 63591E 01 
BEl llG) 30 . 0 50CO.00 
10 . 50CO. 3.0 13501E OC 1.5 647E-03 -6. 860459E-07 1.12 4383E-10 -7.7 56899E-15 3.8 24190E 04 3.5 3704E 00 
30 . lCOO. 3.<l19C803E 00 -2. 429071E-03 6.4 8504 E-06 -4. 247853E-09 1.27 065E-12 3.8 2 798E 04 5.7 892 5E-03 
BU lIG) 30e.oo 50eo.OC 
1C . 5COO. 4.1 07162E 00 -2. 834 7lz[ -0', 3.5 2984E-07 -5. C95477F-ll 1.6 58349E-15 1.39 6785E 04 -3. 730129E-01 
30 . lC . 3.6 23051:: C  -2. 91 S47E-03 8. 53562E-06 -8. 055942E-09 3.0 56028E-12 1.42 7956E 04 3.2 07899E 00 
BE l(L) 28', .00 ~OCC.OO 
1C O. 5CO  7.5 AC812F 00 -c  -0  -0. -0  -6 880~67E 04 -4. 635803E 01 
30  ICCO. -0. -0. -0. -0. -0  -0. -0. 
BE 01(C) 30 . r 284:~.OC 
1 OCO. ?ccc. 4. U:49et.L oC' 1.(;',4~156E-C3 1.0 240810-08 -4 A917086[-12 7.6 41323[-16 -7. 80 983E 04 -2.65 49E 01 
30 . IC . -1 86 022l 00 2. ?7948,)OF-02 -2 "31C3(j6~-C5 1.1 67546E-08 -1. 487543E-12 -7. 289472E 04 6.1~ 3 46E 00 
BE202(6) 306.00
1000. 5000. 7.26bL515[ CO
300. 1000. 2.2982095E O0
BE3C3{G) 300.00
i000. 5000. 1.0222629F Ol
360. ICOC. -1.3602821E O0
BE4C4(G) 300.00
lOOO. 5000. 1.4202648F OI
300. ICCO. -2.4858102F O0
BEIC2F2(G) 300.00
iO00. 5000. 4.220@179F 00
300. lOGO. 2.4543474E CO
CIIG) 300.00
tO00. 5000. 2.5794g96E 00
300. 1CCO. 2.540£928£ 00
Ct(aRAP_ZTE) 300.00
1000. 5000. 1.3632519E O0
300. tCCC. -7.t2441_4[-01
C2(G) 300.00
lO00. 5000. 4.0454028E 00
300. ICOO. 7.508g036E O0
C3(G) 30_.00
1000. 5000. 4.7124744E O0
300. 1COO. 2.6325874E O0
C1CLI(G) 300.00
1000. 5000. 4.1030458E O0
300. 1000. 3.I527801E O0
C1CL4(G) 300.00
1000. 5000. 1.I506170E O1
300. 1000. 3.3645211E O0
C1FI(G) 300.00
lO00. 5000. 3.6640409E O0
300. IOCO. 3.5867220E 00
CIF2(G) 300.00
1000. 5000. 5.0065632E O0
300. lO00. 3.0767297E O0
CIF3(_) 30Q.O0
1000. 5000. 6.8635124E O0
300. 1000. 1.3053779E O0
C1F4|0) 300.00
































































































































-5.525281[E 04 -1.2939644E O1
-5.3905411E 04 1.2636834E OI
-1.3260649E 05 -2.9645351E Ot
-1.2956134E 05 2.9518469E 01
-1.9714700E 05 -5.0375427E OI















































Bf 02(0) 30(. 0 50C0.0(; 
10 . 50 0. 7. 0c515[ eo 3. r'436593F.-03 -1.3 78244E-06 2. 95786E-10 -1. 8339204E-14 -5. ~ 52R11E 04 -1. 939644E 01 
30 . lOCO. 2.2 32095l 00 1. 5302S[-02 -1.4 60721':-05 3.fl 38247E-09 4. 1862E-13 -5.390~411E 04 1.2636834E 01 
BE 3 (0) 30 . 0 50eo. 0 
10 . 50 . 1.0 3629F 01 6.4 42786E-03 -2 986 0[-06 5.4 14991:-10 -3.85308'lE-14 -1. 2 0649E 05 -2.9645351E 01 
30 . 1000. -1.3 03821E 00 4.0 9<;53::-02 -3. 954026E-05 1.5 2194E-08 -1. 762531E-12 -1.2956134E 05 2.9518469E 01 
I3 4[4(0) 30 . C 50eo.OC 
10.00. 50CO. 1.4 2648f 01 8.6 02491F.-03 -3. 6 7523E:-06 7. 6 12 8E-I0 -5 637712E-14 -1. 714700E 05 -5.0375427E 01 
30 . lO . -2.4 5El02F 00 6. 30479E-02 -6.2 23024t:-05 2.R461635E-OR -4. 166 2E-12 -1.928'977E 05 3.4357588E 01 
I:l 1C 1'!2(0) 30 . 0 5000.00 
10 . 50 . 4.2 8179f 0  8. 40535E-03 -3 21 6763[-06 5. 53551E-10 -3. 013086[-14 -8. 70285E 04 -3.3 4744E-Ol 
30 . 1ecc. 2.45 474E: co 7.4 4 0141:-03 9.6 6<;834E-06 -1. 76'f075E-08 6. 9 642[-12 -7.9973934E 04 1.0272955E 01 
C 1 (G) 30 . 0 50C0.00 
10 0. 50 0. 2.5 94996E 0  -1 3 46571:-04 7. 56145[-08 -7.4 6784E-12 1.3 06331E-17 8.542S551E 04 4.3213724E 00 
30 . 1000. 2. 08928[ CO -2 109736E-04 4. 36 7[-07 -4.5 92348[-10 1.6 19824E-13 8.54 8430E 04 4.5732760E 00 
C1 (GRAPHITE) 300.00 40 0.00 
10 . 50 . 1.3632519E 00 1.8 60488E-03 -7. 675262[-07 1. 04311E-10 -1. 38 399E-14 -6.4967214E 02 -7-.9890326E 00 
30 . 10 . -7.124~164[-01 7. 0 462E-(3 -5. 2618391::-06 1.5 39967[-09 -2.3 506E-14 -6.8 340[' 01 2.7 32569E 00 
C2( ) 30 . 0 50CO.OC 
10 0. 50CO. 4.0 540281' CO 1. 72698[-04 1.5 58551E-07 -5 26 635[-11 4.8 91982E-15 9.9 09724E 04 1.2813032E 00 
30 . lCO(,. 7. 8S036E 00 -1. 647103E-02 1. 7 659E-05 -8. 214489E-10 -1. 520064E-12 9.8 2041E 04 -1.60772431:: 01 
C3( ) 30: C '>OCO.OC 
10 . 50CC. 4. l2~744E 00 2.9 26521E-C3 -1.2 42448F-06 2. 47(47E-I0 -1. 986400E-14 9.37 2700E 04 -2.5304385E 00 
3CO. lcce  2.6 5B74E G  9.4185729[-03 -9.5 32409E-06 5. 795~25F-09 -1. 241068E-12 9.43 1478E 04 8.0 8261E 00 
CI lIIG) 30 . 0 50eo.OC 
10 . 5COO. 4.1C3C458E C  4.8 45376E-C4 -1.9 45336E-07 3. 497 lF-11 -2. 6 5339[-15 6.0 82548E 04 3.3185081E 00 
30 . 1CGO. 3.1 27801E 00 3.1 64390E-C3 -2 613980[-06 2. 95338[-10 3.2 15796E-13 6.0 37 70E 04 8.20 5245E 00 
CI l (G) 30 . 0 ~OCO.CO 
10 . 50 . 1. 15C617CF. 01 1.7 '.1154E-03 -7.6 24114[-07 1.5 07068E-10 -1.0 4894E-14 -1. 652707E 04 -2.9550475E 01 
30G. 1COI). 3.3 45211E 00 3.5 9740E-C2 -5.6 723E-05 4.1 42284E-08 -1.1 3756E-11 -1.4997782E 04 9.6246173E 00 
CIFUG) 30 . 0 50CO.00 
10 0. 5COO. 3.6 4C409E 00 9.5 48955E-04 -3.9 86490[-07 7.6 38251E-11 -5.4 6391E-15 3.6 16130E: 04 4.2853585E 00 
30 . 1CC . 3.5 67220E CO -1. 380358E-03 7.7 8 077E-06 -8. 182187E-09 3.09 2182E-12 3.6533051E 04 5.3559095E 00 
CIF (G) 30 . 0 50CO.OC 
10 . 50 . 5.0 65632E 00 2.2 65121E-03 -9. 6 62010-07 1.79 7463E-I0 -1. 681222E-14 -1.6900027E 04 -8. 2 2537E-01 
30 . lOGO. 3.0 7297E 00 5.1 1 07E-03 1.4 4 166[-06 -5.9 044 E-09 2.7 2971 E-12 -1.62 5954E 04 9.7034388E: 00 
CIF t'G) 300 00 50 .00 
10 . 50 . 6.8 5124E 00 3.4 ' 1758E-03 -1 9661 7E-('6 2.8 47657E-10 -2.03 213E-14 -6. 42191E 04 -1.0110471E 01 
30  lCCO. 1.3 53779E 00 1.9 86771:-02 -1. 596245E-05 5.0 28097E-09 1.6 4684E-13 -6. 38511E 04 1.84 6564E 01 
CIF (G) 30 . 0 50eo.00 
10 . 50 . 9.0 <J456[ 00 4.8 41869E-03 -1. 2 3018E-06 3.7 53520[-10 -2. 7 2'.>0[-14 -1 274889E 05 -2. 627481E 01 CJ.l I-' 30  10 . 4.2 03580[-01 3.2 1 566E-02 -3. 2<)545[-05 1.7 74827E-08 -3. 2 9949E-12 -1.105 388E O~ 2.0793144E 01 CJ.l 








a I a2 o3 a 4 a5 a6 a7
CIHI(C) 30C.00 50C0.00
IOCG. 5C00. 1.950_259E O0 3.3122166E-03
300. ICCO. 3.5445188E O0 8.7948177E-05
C1P2(G) 300.00 50C0.00
I000. 5CCC. 2.2296977E O0 4.7109215E-03
300. ICCO. 3.5513649E 00 -2.5069870E-03
C1H3(G) 300.00 5000.C0
I000. 5000. 2.8C27662E 00 6.2504497E-03
300. i000. 3.39gSO52E O0 4.2678348E-03
CIH4(C) 300.00 5000.00
1000. 5000. 1.1795744E CO 1.0950594E-02
300. 1COO. 4.2497678E O0 -6.9126562E-03
C2H2(G) 305.00 5000.00
lO00. 5000. 4.4965644E O0 5.2698321E-03
300. tO00. 7.9033340_-01 2.3466122E-02
C2_4(G) 300.00 50C0.00
lO00. 5000. 3.5023516E GO 1.1592101E-02
300. 1C00. 1.1202436E O0 1.39G5716E-02
C1NI(G) 300.00 5000.C0
IGOG. 50C0. 3.6022629E O0 3.4086228E-04
300. 1000. 3.8528145E O0 -2.7632042E-03
C2N21G) 300.00 5GCO.GG
1000. 5000. 6.5024264E O0 4.0532184E-03
300. 1GO0. 3.4026925E O0 1.7756299E-02
CIOI|G) 300.00 5000,00
tO00. 5000. 2.9511519E OG 1.5525567E-03
300. lOGO. 3.7871332E GO -2.1709526E-03
CIC2LG) 300.00 5000.00
tO00. 5000. 4.4129266E O0 3.1922896E-03
30G. 1000. 2.1701000E O0 1.0378115E-02
ClOlCL2[G) 3G0.00 50C0.00
1000. 5000. 7.681_485E O0 2.5120332E-03















































































































TABLE V. - Continued. TEM RATURE CO FICIENTS FOR THER DYNAMIC FUN TIONS 
Substance Temperat  interv  
of tabulat  data, OK 
Fi rst tempera-
ture interval, OK 01 02 03 04 05 06 07 
Second tempera-
ture interval, OK 
Clhl(C) 30C.0(: 50CO.CC 
lOCO. 5CCO. 1.9t09Z59[ 00 3.3122166E-03 -1. 69 647[-06 2.9 93395E-I0 -2.1 4151lE-14 7.1 6560E 04 1.0 6 82E 01 
300. lCCO. 3.544,)lB8[ 00 8.7948177[-05 -1. 263876[-06 4.4 480 9[-09 -2.18 8109E-12 7.0 6423E 04 1.8 6435E 00 
ClI-2(G) 300.00 50CO.CO 
100C. 5CCC. 2.2296977E 00 4.7109215E-03 -1 60321[-06 3.0 4 681E-I0 -2.0 7044E-14 3. 8 948E 04 7.7 79836E 00 
300. lCCO. 3.5513649E (,  -'2.5069870E-03 1.2 54987E-05 -1. 750895E-08 3.8 24390E-l'2 3.36 1053E 04 1.7 6064E' 00 
CIH3(G) 300.00 50CO.CO 
1000. 5COO. 2.HC27662E 00 6.25C4497E-03 -2.2 9151 E-06 3.8 93098E-I0 -2.5 5780E-14 1.57 492E 04 5.6 41170E 00 
300. 1000. 3.3995052E CO 4.2678348E-C3 2.0 2684[-07 -1. 54 308E-09 4.1 8359E-13 1.56 793E 04 2.7 ·7468E 00 
CIH4(GJ 300.00 50CO.CO 
1000. 5COO. 1.1795744E CO 1.0950594F-02 -4.C6 2131[-06 7. 70281E-I0 -4.7 0 53E-14 -9.8 627E 03 1.25 934E 01 
300. lCCO. 4.2497678E 00 -6.9126562E-03 3.1602134E:-05 -2 715432E-08 9.5 3580E-12 -1.0 632E 04 -9.1754991E-Ol 
C2H2(G} 30~.00 50CO.00 
1000. 50CO. 4.4965644[ GO 5.2698321E-03 -1.8 02668E-06 3.10 4295E-I0 -2.00 4309E-14 2.5 7 9lE 04 -3.1 48152E 00 
300. 1000. 7.9033340C-Ol 2.3466122[-02 -3.5 41928E-05 2.7 50550E-08 -8.4 4125E-12 2.62 4844E 04- 1.4005228E 01 
C2H4(GI 300.00 50CO.CO 
1000. 5COO. 3.5C23516E 00 1.1592101E-02 -4. 74 225E-06 7. 45 132[-10 -5. 3568lE-14 4.45 3960E 03 2.4 67528E 00 
300. lCCO. 1.12C2436F 00 1.3905716E-C2 2.6568374E-06 -1.1560272E-08 5.2 6 29E-12 5.3 896E 03 1.5 37760E 01 
CI l(G) 300.00 50CO.CO 
1000. 50CC. 3.6C22629E 00 3.4C86228E-04 9. 162446E-08 -1. 25029E-11 -4.1 24 17E-16 4.73 0367E '04 3.5 20520E 00 
300. 1COC. 3.8528145E 00 -2.7632042E-03 6.857C434E-06 -5. 31 7 E-09 1.4 5933E-12 4.7 9697E 04 2.9718018E 00 
C2N2(G} 300.0C 50CO.00 
1000. 5000. 6.5024264E 00 4.0532184E-03 -1.6 3<;96 E-06 3.0 47405E-I0 -2.1 82992E-14 3.4 4749E 04 -9.4 19093E 00 
300. IGOO. 3.4026925E 00 1.7756299E-02 -2 8605 9E-05 2.1 8412E-08 -7.0 72074E-12 3.5 5 207E 04 5.4 2791E 00 
CI0UG} 300.00 50CO.CO 
1000. 50CO. 2.9511519E 00 1.5525567E-03 -6.19 1411[-07 1.1 50336E-I0 -7 8 732E-15 -1.4 31827E 04 6.5 450E 00 
3 . lCO . 3.7871332E 00 -2.17C9526E-03 5.0 57337E-06 -3.4 37726E-09 7. 21684lE-13 -1.4 63508E 04 2.6 5459E 00 
CIC2(.G} 3(;0.00 50CO.00 
10 0. 5COO. 4. 1?S266E 00 3.1922896E-03 -1.2978230E-06 2. 47446E-I0 -1. 42986E-14 -4.8 4043E 04 -7.28 5769E-01 
300. lCCO. 2.1701000E 00 1.0378115E-02 -1.0733938E-05 6.3 59175E-09 -1. 8 70lE-12 -4.8 52602E 04 1.0 64388E 01 
CI0ICl2(G} 300.00 50CO.00 
1000. 5000. 7.681E485E CO 2.5120332E-03 -1 76482[-06 2. 619275E-10 -1 96992E-14 -2.9 69427E 04 -1. 45890E 01 












































































































































































































































































CI0IF21Gl 30 . 0 50 0. 0 
100 . 50 0. 6.5 1203E 0  3.7 56297E-03 -1.60761 0E-06 3.0 5788E-10 -2. 580198E-14 -7.8145662E 04 -7.8705310E 00 
30 . 1COO. 1.4 8693E 00 1. 2 617E-02 -1 9197032E-05 9.0 4894 E-09 -1.5196377E-12 -7.6810839E 04 1.8012198E 01 
C101FlCll(G) 30 . 0 50CO.00 
1 0. 50 0. 7.1 265E 00 3.0 47576E-03 -1 206792E-06 2.5 1857E-10 -1.7698570E-14 -5.3821797E 04 -8.9578875E 00 
30 . 10 . 1.9 5674E 00 2.1 2168E-02 -2 8 1236E-05 1.5923102E-08 -3.9336786E-12 -5.2565742E 04 1.6979664E 01 
CI01511G) 30 . 0 50 . C 
10 . 50CO. 5.20 E 73E 00 2.4 7 61F.-03 -1. 011287E-06 1.8787369E-I0 -1.3103525E-14 -1.8327711E 04 -2.9133806E 00 
30 . 100 . 2.0H8 523E 00 1.46 3989E-02 -2 465884E-05 1.5 2439E-08 -4.4468532E-12 -1.7624238E 04 1.2367372E 01 
C1 llG) 30 . 0 50 0. 0 
10 . 50GO. 4.4 2312E 00 -9.8 15403E-04 1. 318 3E-06 -2.8 08109E-I0 2.3 4956E-14 4.2086024E 04 3.9308498E-01 
30 . lCCO. 3.2C;95751E C  9.8 0403E-05 4. 23020E-06 -6.0 70738E-09 2.3286386E-12 4.2519509E 04 7.0118032E 00 
C1511G) 30 . 0 50 . 0 
10 . 50 . 3.6 6152F 00 9.26 9896E-04 -3 873364E-07 7.4 2024E-11 -5.2475514E-15 2.6292309E 04 3.9156151E 00 
30 . 10 . 3.3ge1 92E OC -5.8 2359 E-04 5.94 9817E-06 -7.0 58714E-09 2.6 7526E-12 2.6483370E 04 5.9195268E 00 
ClS 1G) 30 0 50 . 0 
10 . 50 . 5.94 5261: 0  1.7 561 E-03 -7.2 106E-07 1.37 4760E-10 -9.6 8965E-15 1.2053749E 04 -6.2051076E 00 
30 . 100 . 2.9 4620E 00 1.24 700F.-02 -1.6 09132E-05 1.05 7832E-08 -2.7 4978E-12 1.2777076E 04 8.8763481E 00 
CLlI ) 30 C 50 . 0 
10 . 50 . 2.9 57881E 00 -4.3 499 E-04 1.6 3053[-07 -2.9 17571E-11 2.0047255E-15 1.3670965E 04 3.0001737E 00 
30  lCOO. 1.9 42061E 00 3.6 8 19E-03 -6 840653E-06 4.23 6431E-09 -1.0 8 205E-12 1.3861529E 04 7.7052771E 00 
Cl2t ) 30 . 0 50eo. 0 
10 . 50 . 4.31 0535E 00 2.73 1354E-04 -9. 2598 4E-08 1.7 9065E-11 -1.2 6223E-15 -1.3447369E 03 2.0545109E 00 
30 . 10 0. 2.93 e173E 00 6.26 620 E-03 -1.C32007lE-05 7.9 3872E-09 -2.3 9547E-12 -1.0781035E 03 8.5911680E 00 
CllC1N1IG) 30 . e 50 .00 
10 . 5CCO. 5. 58627E 00 2.1 34362E-03 -8.8 6049E-07 1.63 7827E-10 -1.1 5954E-14 1.4128968E 04 -3.0896394E 00 
300. 10 0. 2.9 84910E 00 1.2 9 814E-02 -2.0 0175E-05 1.63 7202E-08 -5.1560426E-12 1.4613143E 04 8.3555009E 00 
Cli l IG) 30 0 50CO.00 
10 0. 50CO. 4.14 7179E 00 4.50 3129E-04 -1.7 9058E-07 3.3 0158E-ll -2.4 155E-15 -8.0963179E 03 2.2741272E 00 
30 . lOC . 2.71 9502E 00 5.74 1642E-03 -7.7 8793E-06 4.87 876 E-09 -1. 761569E-12 -7.7739140E 03 9.3421503E 00 
CLl IG) 30 0 50 . 0 
10 . 50 . 8.91 9541E 00 1.2 50 8 E-03 -5.62 6105E-07 1.10 9172E-10 -8.0475754E-15 -2.2448643E 04 -1.7873577E 01 
30  10 . 1.98 740E 00 3.1 177E-02 -5.13 5206E-05 3.95 1326E-08 -1. 62299E-11 -2.1090751E 04 1.5205337E 01 
CLlClIG) 30 0 50 . 0 
10 . 50 . 4.08 625E 00 5.29 256E-04 -2.0 2189[-07 3.90 156E-11 -2. 46554E-15 1.0863818E 04 3.6656737E 00 
30 . 10 . 2.72 1737E 00 5.10 967E-03 -6.03 3089E-06 3.29 907E-09 -6. 9980E-13 1.1187659E 04 1.0419900E 01 
Cl102 (G) 30  50 . 0 
10  .• 50 . 5.68 585E 00 1.5 43E-03 -6.4 6875E-07 1.24 456E-10 -8. 32l992E-15 1.0617978E 04 -2.4192053E 00 
30  10 . 2.71 020E 00 1.05 362E-02 -1.03 1884E-05 4. 1 0 144E-09 -3.5 83798E-13 1. 38 505E 04 1.2705468E 01 
Cl201( G) 30 0 50 . 0 CA 10 . 50 . 6.12 246E 00 9.83 521[;-04 -4.3 6926E-07 8.43 974E-11 -6. 50358E-15 7.0759267E 03 -3.5699167E 00 I-' 30  10  2.836 06E 00 1.32 620E-02 -1.83 3989E-05 1.20 459E-08 -3. 54364E-12 7.81 147E 03 1.2613908E 01 CJ1 
TABLE V. - Continued. TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS
Substance Temperature interval






o I o2 o3 0 4 05 o6 07
FI(C) 300.00 5000.00
1000. 5000. 2.695£312E 00 -2.1447184E-04 9.2868868E-08 -1.7910205E-II 1.2762900E-15
300. i000. 2.7898969[ O0 1.4936162E-04 -1.6455151E-06 2.0348707E-09 -7.7092015E-13
F2(C) 300.00 5000.00
lOOO. 5000. 4.024Cg82F O0 6.3222651E-04 -2.3649289E-07 4.6128262E-II -3.3134068E-15
300. ICCO. 2.79459290 00 4.3680840E-03 -4.138_481E-06 1.4449032E-09 -5.9853059E-15
Ht(G) 300.00 5000.00
tO00. 5000. 2.5C0CC00£ 00 -0. -0. -0. -0.
300. IOCO. 2.5000000E 0C -0. -0. -0. -0.
H2(G) 300.00 5000.00
tO00. 5000. 3.0436897E CC 6.1187110E-04 -7.3993551E-09 -2.0331907E-11
300. 1000. 2.8460849E O0 4.1932116E-03 -9.6119332E-06 9.5122662E-09
H18102(0) 300.00 5000.00
1000. 5CC0. 4.6750708E 00 4.8997343E-03 -1.8885174E-06 3.3572758E-10
300. 1COO. 2.8104845E O0 8.3318495E--03 -1.5559113E-06 -3.4769974E-09
H3810316) 300.00 5000.00
tO00. 5000. 8.3026662E O0 1.001C852E-02 -3.8983557E-06 6.9769799E-10
300. IOCO. 1.148_070E 00 3.2252374E-02 -2.8816689E-05 1.1716992E-08
H3B306[G) 300.00 5000.00
iO00. 5000. 2.0000767E 01 1.3342715E-02 -5.2837418E-06 9.5898505E-t0
300. 1000. -4.7344757E O0 1.0471222E-01 -1.3604820E-04 8.6187482E-08
HICINI(G) 300.0C 50C0.00
I000. 5000. 3.653_032E 00 3.4436455E'03 -1.2585128E-06 2.1691615E-10
300. ICO0. 2.1681150E 00 1.0728954E-02 -1.5088089E-05 1.1933018E-08
HICIOI(G) 300.00 50C0.00
tO00. 5000. 3.2708241[ O0 3.5195799E-03 -1.3772859E-06 2.4731356E-10


















































tO00. 5000. 2.7356497E _: 5_1%4979644E-03 -5.0699071E-07 8.2790246E-11 -5.1747522E-15 -t.1906174E 04 6.6280129E O0
300. IOCO. 3.5127954E 0 (i:'0648349E-04 -I.0344968E-06 2.2632198E-09 -I.0_37634E-12 -1.2149134£ 04 2.4477521E O0
HIFI(G) 300.00 5000.00
lO00. 5000. 3.00275295 00 6.9264447E-04 -5.3422875E-08 -1.4891104E-11 2.3158465E-15 -3.3452607E 04 3.7531290£ O0
300. ICO0. 3.4714781E 00 2.8482667E-04 -8.6756213E-07 1.0442415E-09 -3.0358504E-13 -3.3649646E 04 1.0536081£ O0
TABLE V. - Co ed. TEMP TURE COE I I NTS FOR THERM YNAMIC FUNC NS 
Substance Temp ture inter l 
of to b l ted data, oK 
First tempera-
ture interval, oK 01 02 03 04 05 06 07 
Second tempera-
ture interval, oK 
F 1 (G l 300.00 50ce.oo 
10 0. 50CO. 2.695S 2E CO -2.14 84E-04 9.286 68E-08 -1.7910 {)5E-11 1.2762 0E-15 8.71 463E 03 3.8314 E 00 
30 . 1COO. 2.78'JP'J69[ 00 1.493 2E-04 -1.6 ~ 151E-06 2.034 07E-09 -7.709 15E-13 8.6 693E 03 3.1964 0E 00 
F2(Cl 300.00 50CO.OC 
1000. 50CO. 4.024 982F 00 6.322 51[-C4 -2.36 289[-07 4.6128 2E-11 -3.313 68E-15 -1.3 68762E 03 1.08 0 2E 00 
30 . lO O. 2.794 29[ CC 4.368 40E-03 -4.138<;481[-06 1.4 32E-09 -5.985 59E-15 -9. 64058E 02 7.3247036E 00 
HI ( ) 300.00 5CCO.CO 
100 . 5CCC. 2.5C OOE CO -0. -0  -0. -0  2.5470 7E 04 -4.6001096E-01 
300. lCCO. 2.5COCCOO[ GC' -0. -0. -0. -0  2.5470 7E 04 -4. 01096E-Ol 
!-i2( } 300.00 5000.00 
100 . 500 . 3.04 1:897E CC 6.1 7 10E-04 -7. 93551[-09 -2. 31907E-ll 2.4 379 E-15 -8.549 02E 02 -1.648 39E 00 
300. 100C. 2.8 C84Q[ 00 4.1 2 16E-03 -9. 19332E-06 9.5 2 62E-09 -3. 9342lE-12 -9. 25372E 02 -1.41 50E 00 
HIBI02(Gl 300.0C 5000.00 
10 . 5ceo. 4.6 C708[ co 4.8 7343E-03 -1. 85174E-06 3.3 2758E-I0 -2. 42063E-14 -7.0 9 4E 04 3.450 74E-01 
300. lcoe. 2.8 4845E 00 8.3 1 95 E- 03 -1. 59113E-06 -3. 69974E-09 1.8 0492E-12 -6.948 21E 04 1.041 67E 01 
H381031G} 30C.00 5CGO.00 
1000. 5COO. 8.3 2 662[ 00 1.00l 852E-02 -3. 83557E-06 6.9 69799E-I0 -4.70 517E-14 -1.233 24E 05 -1. 3229E 01 
300. lOCO. 1.148S070E CC 3.2252374E-02 -2.881668~c-05 1.1716992E-08 -1.23 961E-12 -1. 50821E 05 1.8324914E 01 
H3B3061Gl 300.00 5000.00 
10 . 5COO. 2.0 C767E ('1 1.3 42715[-02 -5. 37418E-06 9.5 98 05E-I0 -6.54 43E-14 -2. 058 27E 05 -7. 870089E 01 
300. lCOO. -4. 4 57E 00 1.0 1 22E-Ol -1. 0482 E-04 8.6 7482E-08 -2 163747E-ll -2. 03609E 05 4.2 2714E 01 
HICINl( OJ 30e.OC 50CO.00 
1 0. 5COC. 3.6 E032E CO 3. 36455E-03 -1. 585128E-06 2.1 91615E-I0 -1.42 3 1E-14 1.4 2 04E 04 2. 260l5E 00 
300. lCOO. 2.U:81l50E 00 1.C7 954E-02 -1.50 089E-05 1.19 018E-08 -3.70 453E-12 1.468 0E 04 9.2 0199E 00 
Hl I0l( G) 300.00 50CO.CC 
10 . 50 . 3. 0e241E 00 3. 95799E-03 -1. 72859E-06 2.4 31356E-I0 -1.6 7435E-14 -2.78 147E 03 7.3044232E 00 
300. lCOO. 3.8647056E 00 -5. 708648E-04 6.9 3450 E-06 -6. 45 605E-09 2. 76966E-12 -2.79 93E 03 4.89 867E 00 
HICLlIG} 300.00 soeo.oc 
10 . 50 . 2. 564'J7E 'e 5 .. >':.4979644E-03 -5 6 <;071E-07 8.2 90246E-11 -5 747522E-15 -1.1906174E 04 6. 80129E 00 
30  1000. 3.!> 7'J54E C 1.0 349E-04 -1.0 4968E-06 2.26 198E-09 -1.04 634E-12 -1.21 134E 04 2.44 521E 00 
HIFl ( ) 300.0e 50CO.00 
10 . 50 . 3.0C2752% 0  6.92 47f'-04 -5.34 875E-OA -1.4 9 104E-ll 2.3 465E-15 -3.34 607E 04 3.75 290E 00 
30  lCOO. 3.4 78lE co 2.e4 667E-C4 -8.67 21310-07 1.04 415E-09 -3.0 8504E-13 -3.36 646E 04 1.053 1E: 00 
H2CI(G) 300.0C OCO.O0
lOOO. 5C00. 2.6707532F O0 3.0317115E-03
300. ICO0. 4.1565016E O0 '.7244334E-03
HISI(G) 300.00 0 ".00
1000. 5000. 2.9882040E O_ 1._585811EI03
300. 1000. 4.2586855_ 00 -#_2783317E-03
H2SIIG) 300.00 50C0.C0
tO00. 5000. 2.7657149E O0 4.0131914E-03
300. ICO0. 3.9163074E 00 -3.51_8671E-04
HEI(G) 300.00 5000.00
1000o 5COO. 2.5000000E O0 -0.
300. tCO0. 2.5000000E CO -0,
LII(G) 330.00 5000.0C
1000. 5000. 2.4186482E 00 2.0671278E-04
300. 1000. 2.513£726E O0 -9.5912070E-05
LIt(L) 453.70 2500.0C
1000. 5000. 3.5284764E O0 -6.0384650E-05
300. 1000. 3.9804012E O0 4.1579974E-04
LIIIC) 300.00 453.70
1000. 5CCC. O. O.
300, 1COO. -2.0720175E O0 4.)908892E-02
L[2(G) 300.00 5000.00
lOCO. 5000. 4.4223629E O0 2.5427722E-04
300. tCOC. 3.623C605E O0 3.9654308E-03
LI1CLI(G) 300.00 50C0.00
tO00. 5000. 4.2543279E 00 3.5438117E-04
300. 1000. 2.7628126E O0 6.6661283E-03
LIICLI(L) 883.00 5000.00
1000. 5000. 7.548C813E O0 -0.
300. 1000. 7.548C813E 00 -0.
LI1CLIIO) 300.00
1000. 5000. O.
300. 1000. 4.1293749E O0
LI2CL2(G) 300.00
1000. 5000. 9.5027437E 00
300. 1000. 4.5302625E O0
LIIFI(G) 300.00
I000. 5000. 4.0450236E O0











1000. 5000. 7.8047160[ O0 -0.
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-0. -4.9548926E 04 -3.4304961E OI
-0. -4.9548926E 04 -3.4304961E 01
O. O. O. O.
































H l(G) 30 . 0 000.00 
100e. SOGO. 2.1>707532F C  1.0 711S[-03 -8 3 15 0[-07 1.1 90e53F-I0 -6. 973568F-15 -2. 88994E 04 6.8838391E 00 
30 . 100 . 4.1S 5016E 00 1 .72 4 34E-03 S. 982316E-06 -4.S 0441"-09 1.4 3654E-12 -3. 288770E 04 -6.8616246£:-01 
HI I (0) 30 . 0 0 . .0  
10 . 5COO. 2. 82 40E or, 1.~585811E-03 -'to 7l0SS3SE-07 7.9 4628E-l1 -5. 575843E-15 1.7386935E 04 6.3482781E 00 
30 . lCCO. 4.2 68551:' 0  -i'~2783317E-03 -8. 7859 61"-07 3.8 4 12E-09 -2. 252030E-12 1.7 2862E 04 -3. 3673 3E-01 
H2 l( C) 30 . 0 50 O.ce 
10 . 50CO. 2.76 714':1E 00 4. H914E-03 -1 0448981:-06 2. 07998E-I0 -1. 9 768lE-14 -3. 859808E 03 7.9 27186E 00 
30 . 1C O. 3.Y 63074E 0  -3. U867LE-04 4.2 1312E-06 -2. 453665E-09 4.8 84365E-13 -3. 095585E 03 2.3 60042E 00 
HE! (G) 30 . 0 50CO.00 
10 . 5ceo  2.5CCCOOOE eo -0  -0. -0. -0  -7. 537500E 02 9.1 45583E-01 
30 . 1eco. 2.S0 COOOE eo -0. -0  -0. -0. -7. 537500E 02 9.1 45583E-01 
UlCC) 30 . 0 50 .0C 
10 . 50 . 2.4 86482E 0  2.0 71278[-04 -1. 83'7798E-07 5.7 31326E-ll -4. 93707SE-15 1.8 14297E 04 2.8 03804E 00 
30 . lCCO. 2.S 3C726E 00 -9 912070[-05 2.4 87596E-07 -2. 299537E-I0 9.9':159610E-14 1.8 89002E 04 2.3 93367E 00 
LIlCLl 45 .70 25CO.oe 
10 . 50 . 3.5 8"764E 00 -6. 3846 0E-05 -0  -0. -0. -7. 424976E 02 -1.5 4776E 01 
30 . 10 . 3.9 0401 ?E 00 ".1 7 97 E-0" -4  '17 9 02E-06 6. 59643E-09 -2. 041750E-12 -8. 245645E 02 -1.8568740E 01 
LIl C) 30 . 0 45 .70 
10 . SC O. O. O. O. O. o. O. O. 
30 . 1C O  -2. 72Cl75E 00 4.1 0889 1'-02 -1. 2021"OE-04 1.9 3852[-07 -9.9 51875[-11 -4.1 3148E 02 7.17 0 14E 00 
L1 (C) ,0 0 50CO.00 
lOC . 5eoo. 4." 23629E 00 2.5 2 7221:-04 - . 89ltl54 5 E-08 7. "9503E-12 -5.3 4 00E-16 2.40 9544E 04 -1.6 218E 00 
30 . 100e. 3.6 3C605[ 00 3.9 543 8E-03 -6. 075894E-06 5.4 6135E-09 -1. 528183[-12 2.41 39E 04 2.10 3784f: 00 
L1 CLl(G) 30 . 0 50 O.00 
10 . SteOO. ' •• 543279E 00 3.5 38117E-04 -1 235100E-07 2. 38075[-11 -1 69 3940E-15 -2. 39 103E 04 1.1 35900f: 00 
30 . lcce. 2.7 2e126E' 00 6.6 6128 E-03 -1 06 345E-05 8.0 24281E-09 -2. 57 236E-12 -2. 094117E 04 8.2 7 419E 00 
LI lC l (ll 8 . 0 50CO.00 
lOCO. 50 . 7.5" C813E 00 -0  -0. -0. -0. -4.9 8926E 04 -3.4 4961E 01 
30 . loDe. 7.5 8C813E OC -0. -0. -0. -0. -4.9 8926E 04 -3.4 4961E 01 
LII Ll(C) 30 . 0 8 . 0 
10 . 50CO. O. o. O. O. O. O. O. 
30 . IGGO. 4.1 93749E 00 8.2 39C67E-03 -1.2 76473[-05 1.190 9E-08 -4.3 1 178[-12 -5.06 2438E 04 -1.83961l4E 01 
lI2 l2IG) 30 . 0 50 . 0 
10 . 50 . 9.5 27437(' CO 5.69 7429E-0'. -2.51 £'305E-07 4.8 92171=-11 -3.4 3 086E-15 -1.5 0679E 04 -1. 927422E 01 
30 . 10 . 4.5 0 625E 00 2.3 3796E-02 -4. 905119E-05 3.3 73792E-08 -1. 41 876[-11 -7. 59504~ 04 3.4 85122E 00 
LI FlIG) 30 . 0 50CO.oe 
10 0. 50CO. 4.0 5C236E 00 5.7 2'!182E-04 -2. 64A33E-07 4.1 7110E-ll -2. 105736E-15 -4.1 7681E 04 6.5141279E-01 
30  lOCO. 2.7 7S245E (,0 ".5 0019[-03 -4. 792480E-06 2.12 0546E-09 -2.59 2349E-13 -4. 46902E 04 7.1 81 27E 00 
lI l(Ll 1 2 . 30 50CO.CO ~ 
10 . 50 . 7.8C"7160[ 00 -0  -0  -0. -0. -7.38 4911E 04 -3.94 4132E 01 I-' 
30  1eoo. -0. -0. -0  -0. -0. -0. -0. -..:J 












































5000. -3.13£5574E O0 2.1989822E-02 -1.3326050E-05 -1.3659478E-09 3.0068768E-12 -7.2896678E 04 1.7699711E Ol
1000. 1.3242741E O0 2.0185500E-02 -3.2792970E-05 2.5369342E-08 -6.9210086E-12 -7.4667621E 04 -8.0273533E O0
300.00 5000.00
5000. 9.2076713E O0 9.0756503E-04 -4.0226463E-07 7.8550836E-11 -5.6355238E-15 -1.1414612[ 05 -2.1616613E O1
1000. 2.7137739E O0 3.0033169E-02 -5.1280303E-05 4.0443889E-08 -1.2124_49E-11 -1.1292321E 05 9.1296935E O0
300.00 5000.00
5000. 1.2888686E C1 3.5230060E-03 -1.5545971E-06 3.0329660E-10 -2.1777982E-14 -1.7832249E 05 -4.0009658E O1
1000. 1.5326555E O0 4.5414791E-02 -6.1760529E-05 3.9967174E-08 -1.0015482E-11 -1.7576094E 05 1.5923332E 01
300.00 50C0.00
5CC0. 3.567£055E O0 1.1148891E-03 -4.3044857E-07 8.1947232E-11 -5.7721421E-15 1.5729171E 04 -2.7663389E-01
1000. 3.5402114E O0 -1.5148568E-03 7.6971804F-06 -8.3240097E-09 2.9299974E-12 1.5876864E 04 5.4864496E-01
300.o0 5oco.00
5000. 3.9159309E O0 7.0120414E-04 -2.7707159E-07 5.2945546E-II -3.7339448E-15 5.7546803E 03 2.0970903E O0
IOCC. 2.9743168E O0 2.6180807E-03 -3.6500352E-07 -1.8944877E-09 1.0563693E-12 6.0420044E 03 7.1127383E O0
300.00 50C0.00
5000. 5.5208548E O0 1.6454723E-03 -7.1562096E-07 1.3793244E-10 -9.80_4855E-15 -1.9830528E 04 -4.2914982E O0
1000. 2.3313988E O0 1.0745175E-02 -9.3120489E-06 2.4978836E-09 3.1642729E-13 -1.8980680E 04 1.2070786E OI
1700.00 5000.00
5000. 1.0818916E O1 -0. -0. -0. -0. -6.8510057E 04 -5.5243520E Ol
1000. -0. -0. -0. -0. -0. -0. -0.
300.00 I700.00
5000. 5.0716245E 00 8.BO82200E-03 -5.4272404E-06 2.3325164E-09 -3.7832933E-13 -7.3561133E 04 -2.6880981E Ol
1000. -1.2982745E O0 4.3138418E-02 -7.3089629E-05 6.0476338E-08 -1.8820072E-11 -7.2649812E 04 1.8508762E O0
G) 300.00 5000.00
5000. 4.129S474E O0 2.3293982E-03 -8.1280131E-07 1.3368891E-10 -8.4443508E-15 -3.0199600E 06 2.0673063E O0
1CO0. 3.081C010E 00 4.2006429E-03 5.0029624E-07 -4.0845978E-09 2.0744473E-12 -2.9885982E 04 7.6707506E O0
L) 744.30 5000.00
5000. 1.043_480E O1 -0. -0. -0. -0. -6.0418929E 04 -5.3645379E O1
1000. 1.043E480E O1 -0. -0. -0. -0. -6.0418929E 04 -5.3645379E 01
C) 300.00 746.30
5000. 0. 0. 0. 0. 0. 0. 0.
1000. -1.8866820E CO 4.6623059E-02 -9.2573321E-05 9.2598799E-08 -3.5188964E-11 -5.9455448E 04 5.3669263E O0
TABLE V. - Continued. TEM TURE CO I IENTS FOR THERM YNAMIC FUN S 
Substance Temperature interval 
of tab l ted data, oK 
First temp ra-
ture inte al, oK 01 02 03 04 05 06 07 
Seco  temp ra-
ture inte al, OK 
L11Fl(C) 30C.or 1 2 .30 
1000. 50 . -3.1 S 574E CO 2.1 9822E-02 -1. 26 5 E-05 -1. 59478E-09 3.0 A768E-12 -7. 9 678E 04 1.76 7 1E 01 
300. lCCO  1.12 741E 00 2.0 500E-02 -3. 9297 E-05 2.53 9342E-08 -6. 1 086E-12 -7. 67621E 04 -8. 13533E 00 
Ll2F2 (G) 30 .0  50CO. 0 
1000. 50 . 9.2 6713F 00 9.07 5031:-04 -4. 26463E-07 7.85 0836E-11 -5. 5238E-15 -1. 14612[ 05 -2.1 1 613E 01 
300. 1CCO. 2.7 739E 00 3.0 3169E-02 -5. 80 03E-05 4.0 89E-OA -1. 24.649E-ll -1. 92321E 05 9.1 6935E 00 
L1 3(G) 30 .0C 50 . C 
1000. 50CO. 1.28 686E Cl 3.5 6 f-03 -1. 45971E-06 3.0 9 60E-I0 -2. 7982E-14 -1. 3 249E 05 -4.0 Q9658E 01 
300. 10 . 1.53 :' :'E 00 4.5 14HIE-02 -6. 6C529E-05 3.9 7174E-08 -1. 015482E-ll -1. 76094E 05 1.59 32E 01 
l I If-l 1 (G) 30 . C 50CO.CO 
1000. 5C O  3.567C;055E 00 1.1 891E-03 -4. 4857E-07 8.1 7 32E-ll -5. 2142 E-15 1.5 9171E 04 -2. 6 389E-Ol 
300. lCCO. 3.5 2 141: 00 -1. 148568E-03 7.6 1804F-06 -8. 40097E-09 2.9 974E-12 1.58 864E 04 5.4 496E-Ol 
L11Cl(G) 300.00 50GO.CC 
1000. 50CO. 3.915 09E 00 7.012C 4£:-C4 -2.7 159E-07 5.294 46E-11 -3.73 448E-15 5.754 03E O~ 2.097 03E 00 
300. 100C  2.97 3168E 00 2.6 0807E-03 -3. 0352E-07 -1. 4877E-09 1.0 3693E-12 6.0 044E 03 7.1 7383E 00 
L12C1 (G) 30 .0  50GO. 0 
10 . 50 . 5.5 8548E 00 1.6 4723E-03 -7. 562096E-07 1.3 3244E-10 -9. J4855E-15 -1.9 05281:: 04 -4. 14982E 00 
300. 10 . 2. 1~988E 00 1.0 5175E-02 -9. 20489E-06 2.4 7 836E-09 3.1 2729E-13 -1. 80680E 04 1.20 0786E 01 
lI2 l(l) 17 . 0 50 . 0 
1000. 5CCO. 1.08 E916E 01 -0  -0  -0  -0  -6. 1 057E 04 -5. 43520E 01 
300. lOCO. -0. -0  -0  -0  -0  -0  -0  
L12 1IC) 300.00 17 0. 0 
1000. 50 . 5.0 1:245E CO 8.80 2 0E-03 -5. 272 04E-06 2. 25164E-09 -3.78 9 3E-13 -7. 6 133E 04 -2. 880981E 01 
300. 1COO. -1. 82745E 00 4.3 8418E-02 -7. 089629E-05 6.0 76338E-08 -1. 2 072E-11 -7. 49812E 04 1.8 8762E 00 
L11e Ihl (G) 30 . 0 50 . 0 
1000. 50 . 4.12 C; 74E 00 2.3 3982E-03 -8. 280 31E-07 1.3 891E-10 -8. 43508E-15 -3. 9600E 04 2.0 3063E 00 
300. lCO . 3.0 l 010E 0  4.2 6429E-03 5.0 9624E-07 -4. 845978E-09 2.0 473E-12 -2. 85982E 04 7.6 7506E 00 
lIlC1hl(L) 744.  50 . 0 
1000. 50CO. 1.0 c480E 01 - . -0. -0  -0  -b. 18 29E 04 -5. 645379E 01 
300. 10 . 1.0 6480E 01 -0  -0. -0  -0  -6. 18 29E 04 -5. 645379E 01 
11IG1hl(C) 300.00 744.30 
1000. 50 . O. O. O. O. O. O. O. 






























































































































-2.0732870£-0b 3.5446933E-I0 -2.3117794E-14 -9.2728269£ 04 -2.3256818E Ol
-4.8454394E-05 3.1000617E-08 -7.6803471E-12 -9.0910360E 04 1.7673306E 01
-I.1793682E-07 2.3792231E-II -3.3893521E-16 1.7202796E 04 4.1436162£ O0
-2.0215519E-07 2.1803364E-I0 -8.3395625E-14 1.7169763E 04 3.6648936E O0
-0. -0. -0. -4.8613583E 02 -1.8608633E 01
-0. -0. -0. -4.8613583£ 02 -1.860863_E Ol
O. O. O. O. O.
-I.0158455E-05 I.I092926E-08 -4.1245988E-12 -7.7914337E 02 -9.0668067E O0
-6.1061697E-08 1.0431818E-Ii -5.2222300£-16 -5.8761307£ 02 3.0160849E O0
-9.4731671£-06 7.6160759E-09 -2.3258383E-12 -3.7263176E 02 8.4876869£ O0
-2.0163150E-07 3.9715346E-II -2.8715039E-15 -5.2961129E 04 -9.9360510E O0
-2.6656943E-05 2.1304965E-08 -6.4661607E-12 -5.2351835E 04 5.5571101£ O0
-1.3734467E-07 2.4894861E-II -1.5516431E-15 -I.1519246E 04 2.3507615£ O0
-8.9508238E-06 6.1671163E-09 -1.6313164£-12 -1.1203035£ 04 9.5422596E O0
-4.3613185E-07 8.4836800E-11 -6.0705504E-15 -9.1837662E 04 -I.0607086E Ol
-3.6302199E-05 2.7070620E-08 -7.7461175E-12 -9.0788276E 04 1.4396788£ 01
-0. -0. -0. -1.3144003£ 05 -5.7163736£ Ol
-0. -0. -0. -0. -0.
-5.9423575E-06 2.3122872E-09 -3.0562419E-13 -1.3457422£ 05 -2.8335949E Ol
-6.5336640E-05 5.5875825E-08 -1.7844417_-II -1.3411279£ 05 -9.1150490E O0
-2.9851752E-07 5.7930295E-II -4.1341373E-15 -7.2409112£ 04 -9.8966951£ O0
-3.47587385-05 2.7125349E-08 -8.0680747E-12 -7.1541604£ 04 1.1611092£ Ol
-5.2129363E-07 1.0305964E-I0 -7.1466261E-15 1.9336871£ 04 3.0733103£ O0
8.8829679E-06 -9.1547737E-09 3.1455552E-12 1.9434591£ 04 2.7746090E O0
-2.5748059E-06 5.0321327E-I0 -3.5184406E-14 1.6518298E 03 1.5648695E 01
-1.2835994E-05 1.1513465E-08 -3.6815996E-12 1.1217851£ 03 9.4699082£ O0
3.2479526E-05 -9.7202840E-09 1.0532670E-12 -8.1716796£ 04 -1.4583140E 02
-2.7548849E-05 2.2095515E-08 -6.6809206£-12 -7.3300067£ 04 -9.3417419E O0
F_
tO
LI2 21-2(C) 30 .CO ~OCO CO 
1000. 50CC. 9. 71224['00 5.67 8 68t:-C3 -2.07 28701::-06 3.5 6933E-I0 -2.3 1 779 E-14 -9.2 28269[ 04 -2.3 6 18E 01 
3CO. lC . 9. 67430F-«1 3.7 3501[-02 -4.8 54394E-05 3.10 06171'-08 -7.6 347 E-12 -9.0 0360E 04 1.76 306E 01 
MCU ) 30 . 0 5oeo. O 
1 «. 50 . 2.4C43'>90E CO 1. 90C5 77 [-04 -1.1 93682E-07 2.37 231E-11 -3.3 352 E-16 1.72 2796E 04 4.14 6162E 00 
30 . lOCO. 2.4Hr,C39n CO 7. 114E-05 -2.0 ,),)19E-07 2.1B0 364E-I0 -8.3 95625E-14 1.71 763E 04 3.6 936E 00 
tJG l! l) 923. O 2,)CO.00 
10 0. 5CCC'. 4.02 (;433[' Or. -0. -C. -0. -0. -4.8613583E 02 -1.8608633E 01 
3CO. lOCO. 4.0 t433E CO -C  -0. -0. -0. -4.8 3583E 02 -1.8 8633E 01 
tJGl! ) 30 C 923 C 
10 . 5C . o. o. O. O. O. O. O. 
30 . lCGt'. 2. 68tl57[ 00 5.2 ~864[-03 -1.0 5845 [-05 1.10 2926E-08 -4.1 5988E-12 -7.7 4337E 02 -9.0 8067E 00 
t'G1 Ll(G) 300 C 50eo.co 
10 . 50 . 4.36 ~il63E 00 2.02 lC6 E-04 -6.10 1697E-OH 1.04 1 18[-11 -5.2 2300E-16 -5.87 1307E 02 3.01 849E 00 
30 . lOGO. 3.20 (;R83F CO 5.49 3849E-03 -'/.4 1671E-06 7.61 0759E-09 -2.3 58 83E-12 -3.72 3176E 02 8.48 869E 00 
M 1CL2(GJ 30 0 ,)OCC'.OC 
10 . 50CO. 7.1 0~608E CO 4.,) 47CO[-04 -2.0 315 E-07 3.97 5346E-11 -2.8 5039E-15 -5.2 129E 04 -9.9 0510E 00 
30 . lOCO. 3.R 7S892[ DC 1. 38 366[-02 -2.6 6943E-05 2.1 4965E-08 -6.4 61607E-12 -5.23 1835E 04 5.5 1101E 00 
t'G1 1 (G) 30 0 50CC. 0 
10 . 50 . 4.2C6~912£ CC 3.7 7087£-04 -1.3 467E-07 2.4 4861E-11 -1.5 643 E-15 -1.15 9246E 04 2.35 615E 00 
30 . lC . 2.72'1 920E CO 6.15 4978E-C3 -8.9 8;>38[-06 6.1 103E-09 -1.6 3164E-12 -1.1 3035E 04 9.54 2596E 00 
I'GI 2(Gl 30('.O  5cec.cc 
10 . 5COO. 6.62 C724F CO 9.8 2087[-04 -4.3 13185[-07 8.48 6800E-l1 -6.0 504E-15 -9.18 7662E 04 -1.06 7086E 01 
30C. 1CC . 1.42 098E CO 2.28 531CF-C2 -3.6 02199E-05 2.70 062 E-08 -7.7 175E-12 -9.07 82761: 04 1.43 6788E 01 
"C1 2(Ll 153 . 0 50ce.OC 
1 0. 50 . 1.14 4648F 01 -0. -0. -0. -0. -1.3 4003E 05 -5.7 3736E 01 
30 . 1CCC. -C. -C. -0. -0. -0. -0. -0. 
t'G1 2(Cl 30 . 0 153 . C 
10 . 50 . 5.86 424E CO 7.7 5716E-03 -5.9 23375E-06 2.31 2872E-09 -3.0 2419E-13 -1.3 7422E 05 -2.8 5 49E 01 
30 . 1CO . 1.4 42R37E 00 3.5 578£-02 -6.5 3 64 E-05 5.5 5825[-08 -1.7 417"-11 -1.3 1279E 05 -9.1 0490E 00 
I'GI ICll(GJ 30 . 0 50C0.00 
10 0. 50 . 6.90 S469[ 0  6.7 7384[-C4 -2.9 51752[-07 5.79 0295E-11 -4.1 1 73E-15 -7.2 9112E 04 -9.8 6951E 00 
30 . 1CO . 2.37 5399E 00 2.0 1519[-02 -3.4 58738E-05 2.71 53491'-08 -8.0 0 47E-12 -7.1 1604E 04 1.16 1092E 01 
MG1HUGl 30 . C 50CO. 0 
10 C. 50 . 3.4 5375£ CO 1.2 43598E-03 -5.2 9 63E-07 1.03 5964E-10 -7.1 626 E-15 1.93 871E 04 3.07 3103E 00 
30 . 1C . 3.64 548E 00 -2. 267861E-03 8.8 9679E-06 -9.1 4 37E-09 3.14 52E-12 1.94 591E 04 2.7 6090E 00 
I'G1 1(Gl 30 .CC 50eo.00 
10 0. 5CCC. 1. 58 (; 811 E 00 5.3 68'595E-03 -2.5 48059E-06 5.03 1327E-10 -3.5 406E-14 1.65 298E 03 1.56 8695E 01 
30 . 1COO. ?53 L522E 00 7.32 379E-=03 -1.2 5994E-05 1.15 3465E-08 -3.6 5996E-12 1.12 851E 03 9.469 821:: 00 
"C1 1 (C) 30 C 30 . 0 CJiI 
10 . 5COO. 2. 23117[ C1 -4.5 1090 E-02 3.2 9526E-05 -9.7 0284 E-09 1.05 2670E-12 -8.1 6796E 04 -1.45 3140E 02 I-' 
30  1C O. 1. 5 5902£ CO 1.65 1386E-02 -2.7 849E-05 2.2 15E-08 -6.6 09206E-12 -7.3 067E 04 -9.3 7419E 00 CD 
TABLE V. - Continued. TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS
O
Substance Temperature interval





al a2 a5 04 o5 06 a7
_G1C1FIIC) 300.0C 5060.0G
1000. 5660. 4.575G437F O0 1.9490882E-03
300. ICOO. 2.50351_1E O0 1.0218725E-02
_CISIIG) 300.00 50C0,00
1000. 500C. 4.327S184E 00 2.6026952E-04
300. ICCO. 3.0485904E O0 5.9094476E-03
NI(G) 300.00 5060.00
i000. 5000. 2.4422261E O0 1.227b187E-04
300. 1060. 2.5147937E O0 -I.I243791E-04
N2(G) 300.00 5000.00
1CO0. 5660. 2.8545761E O0 1.5976316E-03
300. ICO0, 3.6916148E O0 -1.3332552E-03
NIFIIG) 300.00 5000.00
1000. 5060. 3.9617527E O0 6.6673228E-04
300. 1000. 2.83128625 O0 3.8325543E-03
N1F2(C) 300.00 5060.00
lO00. 506C. 5.7002123E O0 1.4543718E-03
300. 1000. 2.2413802E O0 1.2604969E-02
NIF3(C) 300.00 5060.00
1000. 5000. 7.9441813E O0 2.3094832E-03
300. 1CO0. 4.8049905E-01 2.9816530E-02
N2F2(G) 300.00 5000.00
tO00. 5060. 7.3338740E O0 2.9250710E-03
300. IC00. 2.3938213E 00 1.8865115E-02
NIHI[G} 300.00 5060.00
tO00. 5000, 2.7273936E O0 1.4195974E-03
300. ICO0. 3.4545182E 00 5.2804574E-04
N1N3(6) 300.00 50C0.00
tO00. 5000. 2.1493986E O0 6.4928521E-03
306. IC60. 3.7716198E O0 -4.8621368E-04
N1CI[G) 300.00 5060,00
1000. 5006. 3.1529360E CO 1.4059955E-03

















































































































ture interval, oK 
Second tempera-
ture interval, oK 
t'Gl[lH(CI 
10 . 5OCO. 
30 . lCO . 
t'Cl~l(GI 
10CG. '>CCC. 
30 . lC . 
111 1 (G I 
10 0. 5CCC. 
"lOO. 1CCO. 
N2(GI 























TABLE V. - Continued. TEM RATURE CO FICIENTS FOR THER ODYNAMIC FUN TIONS 
Tem erat ure inte val 
of tab lated dat , oK 
01 02 03 04 05 06 
300.0r 50eo.oc 
4.575S437F. 00 1.9 90882[-03 -6. 85C884E-07 9.4 1726[-11 -5. 2 7369E-15 -7. 5 618E 
2.5C35 g1E 00 1.021H725E-02 -1.3051919E-05 8.07 3687E-09 -1. 3 9527E-12 -7. 4 8124E 
:100.00 50CO.00 
4.327S134E 00 2.6026952[-04 -9. 7<;711E-08 1.80 7441[-11 -1. 178392E-15 1.59 315E 
3.0485904E 00 5.90 476E-03 -9. 0 7438E-06 7.61 4985E-09 -2. 495559E-12 1.61 610E 
300.0C 50CO.00 
2.4 261E 00 1.2 76187E-04 -8. 92719[-08 2.1 0C830E-11 -1. 511058E-15 5.61 821E 
2.5147937E 00 -1.1243791E-04 2.9647506E-07 -3. 464049E-10 1.2 95465E-13 5.61 767E 
300.00 ~OOO.OO 
2.8545761E 00 1.5<n6316[-03 -6.2 6254E-07 1.1 15849E-10 -7 897070E-15 -8.9 7445E 
3.691Cl48E 00 -1.3 2552E-03 2.6 310 E-06 -9. 688341E-10 -9.9 234E-14 -1.0 8336E 
300.0C 5000.00 
3.9617527E 00 6.6673228E-04 -2. 302304E-07 5.0 8003E-11 -3 361340E-15 3.18 0599E 
2.83128621: 00 3.8325543E-03 -3. 590759E-06 7.7 2379E-10 1.3 2755 E-13 3.21 5127E 
300.00 50CO.00 
5.7002123E 00 1.4543718E-03 -6. 545299E-07 1.2 4 05E-10 -8 6 6577E-15 2.5 19082E 
2.?413802E 00 1.2604969E-02 -1. 947211E-05 6.8 71256E-09 -1 529538E-12 3.41 4868E 
300.00 50eo.00 
7.94418131' 00 2.3094832E-03 -1.011C005E-06 1.9 7462E-10 -1.3 62918E-14 -1 79 092E 
4.804<;905E-01 2.9816530E-02 -4.0 3512E-05 2.6 749E-08 -6 06 937E-12 -1 103857E 
300.00 50CO.00 
7. 3f740[ 00 2.9250710E-03 -1. 6280 0E-06 2. 398 0E-I0 -1 186564E-14 7.12 7 40E 
2.3938213E GO 1.8865115E-02 -2.106827 IE-05 1. 80892E-08 -2 5 2086E-12 8.37 5769E 
300.00 50eo.00 
2.7273936E 00 1.41959741'-03 -4 828662E-07 7. 51953E-11 -4.6 69041E-15 3.89 7 85E 
3.4545182E CO 5.2804574E-04 -1. 725738E-06 2. 79088E-09 -1.2 82601E-12 3.86 1438E 
300.00 50 O.OC 
2.14CJ3986E 00 6.4928521E-03 -2 2695193E-06 3. 93857E-10 -2.3 0 55 E-14 -6.4 19 16E 
3.77lC198F 00 -4.!l621368E-04 9. 42257E-06 -9. 67 8 8E-09 3.1 13236E-12 -6.7 80933E 
300.CO 50eo.00 
3.152S360E CO 1.4G59955E-03 -5.7078462E-07 1. 28209E-10 -7 720783E-15 9. 2048E 
4.146S476E 00 -4.119"1237E-03 9. 9224 7[-06 -7 633639E-09 2. 3095 2E-12 9.7 7894E 
07 
03 2.3 18177E 
03 1.2 8443E 
04 2.2 59 02E 
04 8.3 23005E 
04 4.49 5708E 
04 4.1 3032E 
02 6.39 2879E 
03 2.28 4980E 
04 2.75 9592E 
04 8.57 5765E 
03 -3.3 75432E 
03 1.40 1824E 
04 -1.5 81892E 
04 2.12 5488E 
03 -1.1 95642E 
03 1.3 3811E 
04 6. 42761E 
04 2.0 2977E 
03 9.2 9071E 
03 1.46 4049E 
03 6.9 6465E 



























lO00. 5CCC. 4.6[3£219E C0
300. ICO0. 3.4344563E CO
N201(G) 300.00
1000. 5000. 4.6265479E CO
300. 10£0. 2.3821171E 00
N2C4IG) 300.00
1000. 50_0. 1.0427700E Ot
300. ICCC. 3.1652553[ CO
N1SI(C) 300.00
1000. 5000. 3.8404466E 00
300. 1CCC. 4.0622151E 00
NAI(G) 300.00
1000. 5000. 2.417C021E O0
300. lCO0. 2.490£586E 00
NAt(L) 370.98
lO00. 5000. 2.2368925E O0
300. lO00. 3.3348296E O0
NAIIC) 300.00
tO00, 5000. O.
300. 1£CC. -1.5395770E O1
NA2(G) 300.00
1000. 5000. 4.4862458E 00
300. 1CO0. 4.2903398E 00
NA1CLI|G) 300.00
1000. 5000. 4.42_0228E O0
300. ICO0. 3.58[£939E O0
NA2CL2(G) 300.00
tO00. 5000. 9.8080539E O0
300. 1CO0. 7.659|007E O0
NA1FI(G) 300.00
1000. 5000. 4.3320317E OC
300. 1000. 3.0467419E 00
NA2F2(G) 300.00
tO00. 5000. 9.7092780E O0
300. 1COO. 6.4443763E O0
NA1Ht(G) 300.00
1GO0. 5000. 3.7957045E O0
300. 1COO. 3.[501344E O0
NAICI(G) 300.00
1000. 5C60. 4.239£042E O0















































































2.3403782E 03 1.3676372E O0





















O. O. O. O. O.



































































5.3149839E 03 2.106504tE O0 DO
5.6185660E 03 9.2146077E O0 I-'
NI 2(C) 30C.eC 50eO.eo 
10 e. ~ccc. 4.613S219F re 2. 86639E-03 -1. 948541[-06 2. 18425E-I0 -1.4 5439lE-14 2.3 3782E: 03 1.3 76372E 00 
30 . 1 C C'. 3.4 4563E CO 2. 34297E-03 6.7 489751::-06 -9. 427719[-09 3.7 1 523E-12 2.8 47685E 03 8.4 84647E 00 
N?Ol(G) 30 . 0 50eo.ee 
lOCO. 5CCO. 4.6 65479E CO 3.0 16807E-03 -1. 156014E-06 2. 952E-I0 -1. 849701E-14 8.13 645E 03 -1. 4 3655E 00 
30e. lCCC. 2.3 21 71E oC' 1.0 50556E-02 
-1. 1 7634E-05 6.9 83165[-09 -1. 780192E-12 8.7 2 964E 03 1.0 27044E 01 
N2 (G) 30 . 0 50eo.CO 
10 . 50( . 1.0 27700[ 01 6.C360197E-03 
-2.5 34339E-06 4.9 8 602E-I0 -3. 75803E-14 -2. 127051:: 03 -2. 824178E 01 
30 . 1 ccr. 3.1 52553[ CC 2.7 <;1496[-02 
-2.5 C 36E-05 1.0 92581E-08 -1. 6038 1E-12 -7. 731966E 02 1. 7609E 01 
N151(0) 3CO.OC 50CO.OC 
10 . 5CCC. 3.8 C4466F CO 7.4 74590E-04 -3. 578184E-07 5.8 5 531[-11 -4. 693848E-15 3.07 184E 04 4.4 23207E 00 
30 . lecc. 4.C 2151E 0  -2. 19(179E-03 9. 5 088E-06 -9. 089130E-09 3.2 4 C34E-12 3.08 68E 04 4.0 1 628E 00 
NAl(G) 30 . 0 50 0.00 
10 . 50CO. 2.4 7C021r: 00 1. 6 7941E-04 -1. 687355E-07 3. 6'H86E-ll -1. 33492E-15 1.2 62966E 04 4.6 76 07E 00 
30 . lCOO. 2.4 0S586E CO 6.7 82638E-05 -1. 628961[-07 1.9-)0 832E-I0 -7. 6456 2E-14 1.2 35995E 04 4.2 82 56E 00 
NAl(L) 370 1\ 25 0.00 
10 . 50CO. 2.2 68925[' 00 2.1 1293 E-03 -1.1964327E-06 2.9 0 190E-I0 -2. 160561E-14 -1. 568212E 02 -5. 059283E 00 
30 . lOCO. 3. 4e296[ OC 5.2 97527E-03 -1. 572293E-05 1.5 06473E-08 -5. 900798E-12 -8. 64 725[ 02 -1. 94219E 01 
t-; l(C) 30 . 0 37 .ge 
10 . 5CCC. O. O. O. O. O. O. O. 
30 . leeo  -1. 3,)5770[ 01 4. 64357[-02 2.9 186 8E-04 -8. 9382 5E-07 3.9 3674E-I0 1.6 20997E 03 7.5 60683E 01 
NIl G) 30C. 0 50CO.oe 
10 . 5r;OC. 4.4 624581' CC 2. 7469B[-04 -5. 087933[-09 8.9 028 9[-13 -5. 328965E-17 1.5 94318E 04 2.03 68E 00 
30 . lC0 . 4.2 03398E CO 1.1 4569[-C3 -1. 37002E-06 1.3 7 228E-09 -3. 289382E-13 1.5 29618E 04 2.95 409E 00 
NAI L1(G) 30r;.oc 50cn.CC 
10 . 5COO. 4. 1,C 22 8E CO 1.6 7751E-04 -3.0 96042E-08 5.4 28400E-12 -3 95'H06E-16 -2.32 1 52E 04 2.2 61729E 00 
30 . lCOO. 3. 81~939[ 00 4.C Sv9S1E-C3 -6. 457741 E-06 5.5 26335E-09 -1. 959647E-12 -2.3 6035E 04 6.2 2 135E 00 
NA Cl2(G) 30e. 0 50 0.00 
10 . 50 . 9.80 ':>391:' 00 2.2 982171'-04 -1 42 106[-07 2.09 8141:-11 -1. 31015E-15 -7. 70914E 04 -1. 09 255E 01 
30 . leoo. 7.6 91,)07E 00 1.0 9 897E-02 -1. 014 61:-05 1.56 :.651[-08 -4  R511906E-12 -7. 394716E 04 -7. 961321:: 00 
NAI 1(G) 101). 0 50 0.00 
10 0. 50 . 4.3 2C317F 00 2.6 175 E-04 -8. 6455 BE-08 1. 89458[-11 -1. 809987E-15 -3.6812016E 04 1.21 4635E 00 
30 . 10 . 3. 6H19E 0  5.9 0445E-03 -9 501857[-06 7. 170 H-09 -2. 214902E-12 -3.6 5084E 04 7.3 7 472E 00 
NA 2(G) 30 . r 50CO.00 
10 0. 50 . 9.7C92780E 00 3. 268 7E-04 -1.4 C149E-07 2.8 4367E-l1 -1. 914816E-15 -1. 330E 05 -1. 580773E 01 
30 . lC  6.4 37631: 00 1.5 83285E-02 -2.8 1 35 E-05 2. 36745[-08 -7. 291\273E-12 -1. 275336E 05 -4. 082723E 00 
NA l (G) 30 . C' 50ce.ec 
lCO  ?COO. 3.7 S7045E 00 8. 32140[-04 -3. 472808E-07 6.4 262 0E-l1 -4. 502470E-15 1.3 07882E 04 5.6 23558E-Ol 
30 . lC r.. 3.1'i01344E 00 1.2 50952E-03 2.6 1<;336E-06 -4.4 45 2 E-09 1. 188135E-12 1.3 5770E 04 4.25 1407E 00 
NA 1(G) 30 . 0 50eo. 0 (jI 
10 . secc. 4.2 98042[ G  3.5 64951E-04 -1.2 43692[-07 2.4 34200E-11 -1. 6 5778E-15 5.31 839E 03 2.10 041E 00 N 30 . 1 C c:r. 2.7 7 754F Of) 6.3 39320E-03 -9  (471 759E-06 7.0 71271E-09 -1. 683760E-IZ 5.61 601: 03 9.21 077E 00 I-' 
TABLE Vo - Continued. TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS
DO
Substance Temperature interval





al a 2 a3 a4 a5 o6 07
NAIOIFI{G) 300.00 5000.00
I000. 5000. 4.7843294E O0 1.6167787E-03
300. 1000. 3.1046053E O0 9.2793559E-03
NA202H2{G) 300.00 50C0.0C
I000. 5000. 1.0505065E Ol 4.4261241E-03
300. i000. 3.6596561E O0 3.2417922E-02
NEI(G) 300.00 50C0.00
1000. 50C0. 2.500C000E O0 -0.
































































































-0 • -0. -0.
-0. -0 • -0 •
O. O. O.

























































TAB  V. - Co ti ued. TEM ATURE CO FI IENTS FOR THER DYNAMIC FUN I NS 
Substance Temperat ure interval 
of tab lated dat , OK 
First tempera-
ture interval, OK a, 02 03 04 05 06 07 
Second tempera-
ture interval, OK 
NA10l1-'1 (G) 30 .0e 50eo.  
10  5COO  4.784 94E 00 1.616 87[-03 -5. 4748 E-07 7.5 6578E-11 -4.342 20E-15 -2.962 65E 04 8.5 3650E-01 
30 . 10 . 3.10 (;053E 00 9.2 93559[-03 -1. 85201E-05 9.3 837E-09 -2.47 6 7E-12 -2. 36982E 04 8.71 932E 00 
NA2 2(G) 30 . 0 50eo. 0 
10 . 50CC. 1.05 5065E 01 4.4 1241E-03 -1. 61864E-06 2.5 5804E-10 -1. 63 86E-14 -8. 9 021E 04 -2.451 53E 01 
30 . 10 0. 3.6 6561[ 00 3.2 7922E-02 -4. 86514E-05 3.0 8616E-08 -8. 87859E-12 -8. 18033E 04 8.43 9E 00 
NE 1{ G) 30 0 50CO. 0 
10 . 5CCO  2.50 OOOE 00 -0  -0. -0. -0. -7.453 0E 02 3.34 506E 00 
30 . lCOO. 2.500COOOE 00 -0. -0. -0. -0. -7.453 0E 02 3.34 506E 00 
aUG) 300 0 50rO.eo 
10 0. 5COO. 2.53 2567E 00 -1.11422190E-05 -8. 17921E-09 5.9 3621E-12 -5. 43608E-16 2.92 07E 04 4.9 7942E 00 
30 . 10  3.02 E894E 00 -2. 37249E-03 3.7 203E-06 -2. 4720 E-09 9.0 7541E-13 2.91 190E 04 2.64 076E 00 
02t ) ~OO.OO 50CO.OC 
10 . 5CC(,. 3.597Cl29E 0  7.8 5603E-04 -2. 8 67 E-07 4.249 59E-11 -3.34 204E-15 -1. 927918E 03 3.7 2659E 00 
30 . lCCC. 3.7 S946[ 00 -2. 67288E-(,3 8.5 37 53[-06 -8. 98716E-09 2.70 2180E-12 -1. 76706E 03 3.9 0704E 00 
011-'UG} 300. 0 50CC'.OC 
10 . 50 . 2.8 95544E 00 9. ~C61E-04 -?lR 'l904E-07 1.9 2785E-l1 -3.84 940E-16 3.88 1792E 03 5.55 016E 00 
30 . 1COO. 3.82 70RE C  -1. 187229[-03 1.24 6819E-06 -2. 35896E-10 -5.25 551E-14 3.58 2787E 03 5.8 3029E-01 
PUG) 30 0 50ce. 0 
10 . 50 . 2.62 81 2E 00 -1. 68917E-04 6.6 5428E-09 4.106 75E-11 -5. 3 18E-15 3.703 2E 04 4.6539 6E 00 
30  1GCe  2.5 lt 5E 00 -1.3 2-( 0 E-C5 3.6 4834E-08 -4.185 54E-11 1.69 8 31E-14 3.708 6E 04 5.363 4E 00 
Pi( L) 317. 0 25CO. 0 
10 . 5CCO. 3.1 C082[ 00 -0  -0. -0. -0. -8. 06968E 02 -1.264 02E 01 
30 . lCO  3.14 C08?E C  -0  -0. -0. -0. -8.6 06968E 02 -1.26<tOO02E 01 
PUC) 30e.eo 317. 0 
lOCO  5CCC  O. O. o. O. O. O. O. 
30 . 1COO  -3. 9568 E-01 1.4 5329E-02 6.2 2657E-06 -7. 71389E-08 4.1878 7E-11 -4.5 1 067E 02 3.1 7264E 00 
P2(G) 30 0 50eo.OC 
10  50  4.14 C [:, 00 4.2 1 66E-04 -1. 89 53E-07 3.365 87E-11 -2.3 58E-15 1.5 858E 04 2.3 0494E 00 
30 . lC O. 2. ~141E oc 5. A 9281E-03 -8. 6'l497E-06 5.304 31E-09 -1.342 10E-12 1.58 871E 04 9.4 8082E 00 
P4(GJ 30 . C soce oc 
10 . 5000. 9.?C 642E 00 9.1 3123E-04 -4. 62 39E-07 7.9 7887E-l1 -5.751 910E-15 4.078 43E 03 -1. 3 057E 01 
30 . 1COO. ?57 787[ CO 3.0 5467[-02 -~ 3~31558E-05 4.2 8750E-08 -1. 78341E-11 5.3161 6E 03 1. 8 231E 01 
PICL3(G) 300.G0
lO00. 5000. g.443CI51E O0
300. ICCO. 4.6680090E CO
PIF3(G) 300.00
I000. 5000. 8.424_765E O0
300. 1000. 1.6557811E O0
PIHIIC) 300.00
i000. 50C0. 2.8456353E O0
300. ICOC. 3.7084g53E 00
PIF3(G) 300.00
I000. 5000. 3.2334978E O0
300. lOGO. 3.240_646E O0
PINI(G) 300.00
I000. 5000. 3.6230830E O0
300. IC00. 3.4684tO2E O0
PIOI(G) 300.00
I000. 5000. 3.8203486E O0
300. I000. 4.1121643E O0
PISIIG) 300.00
i000. 50CC. 4.3651079E O0
300. I000. 3.6525487E O0
SI(G) 300.00
I000. 5000. 2.9145770E CO
300. IC00. 2.9137258E 00
SI(L) 388,357
1000. 5C00. 3.8716625E O0
300, 1000. -4.1562591E O1
SI{C) 300.00
lO00. 5000. O.
300. ICCO. -3.7836657E O0
S2(G) 300.00
I000. 5000. 4.1896932E OC
300. 1000. 2.699_349E O0
SICLI(G) \ 300.00
I000. 5600. _.32g_944E O0
300. iCO0. _0083714E 00
\
SICL2(G) 300.00
I000, 5000. 6.6394959E O0
300. ICO0. 3.7137667E O0
S2CL2{G) 300.00
1000. 5000. 9.4975237E O0

































































































-3.9025650E 04 -1.6844987E OI
-3.8140116E 04 5.6913673E O0
-I.1476953E 05 -1.6469200E Ol
-I.1329437E 05 1.6604011E Ol
2.44[5992£ 04 6.9932091E O0
2.4237273E 04 2.7647333E O0
-5.4760672E 02 4.5450955E O0
-2.4215422E 02 5.8644083E O0
1.0534506E 04 4.2810563E O0
1.0702922E 04 5-6962042E O0
-4.3053504E 03 4.6638622E O0
-4.2281009E 03 3.9378541E O0
4.1196033E 03 3.1712815E O0









O. O. O. O. O.












































1'1 l3(G) 300.CO 50eo.00 
10 . 50 . 9.4 151E 00 6. 713 E-04 -2. 1l6278Af:-07 5.6 6007E-11 -4. 121315E-15 -3. 02 650E 04 -1. 8 4981E 01 
30 . lC . 4.6 C 9C[ CO 2.2 71831E-02 -3. 13<;6241:-05 3.091'.1916E-08 -9. 6822401:-12 -3. 140116E 04 5.6 13613E 00 
P1F (G) 30 . 0 50eo.OC 
10 . 50 . 8.42 S765E 00 1.1 48911E-03 -7. 9415 6E-01 1.4 30451[-10 -1. 528660E-14 -1. 476953E 05 -1. 469200E 01 
30 . 10ec. 1.65 7811E 00 2.  86493 E -02 -4. 281940[-05 2.1 H11 9E-08 -7. 92590E-12 -1. 1329437E 05 1.6 04011E 01 
P1 llG) 30 . C 50Ge.00 
10 0. 50CO. 2.8 56353[' 00 1.6 94930[-03 -6. 53 565E-01 1.0 54182E-I0 -6.9 2517E-15 2.4 15992E 04 6.9 32091E 00 
30 . 1C O. 3.7 84953E CO -1.438 028E-03 2. 45121[-06 -1. 77200[-09 2.23 4 54E-14 2.4 31273E 04 2.1 47 33E 00 
PlI-'3(G) 30 . 0 50C . C 
lOCO. 50 . 3.2:B4978E 00 6.7 53927E-03 -2. 728745[-06 5.1 59668E-10 -3. 402238E-14 -5. 7 0612E 02 4.5 50955E 00 
30 . lOC . 3.2 0S 46F 00 1.9 97981E-03 1.0 28140E-05 -1 518390E-08 3.7 2100 E-12 -2. 215422E 02 5.8 4083E 00 
P1 lI G) 30 . 0 50 . (; 
10 0. 5COO. 3.6 3C830E 00 9.8 52442E-04 -4. 235843E-07 7. 15622E-l1 -5. 7223 4E-15 1.0 4506E 04 4.2 10563E 00 
30 . leoc. 3.4 84102E 00 -1. 4 5913E-03 6.67 8644E-06 -7. 272009E-09 2.6 9 1 3E-12 1.0 2922E 04 5.6 62042E 00 
PICl ) 30 C 50 0.00 
10 . 5CCO. 3.82 486F 00 7.6 39756E-04 -3. 783011E-07 6. 045 7E-ll -4. 3 2939E-15 -4. 0 3504E 03 4.6 8622E 00 
30 . 1ceo. 4.1 1643[ OC -3. 899852E-03 1.0 4B14E-05 -1. 283121E-08 3.5 251 E-12 -4. 281009E 03 3.9 18541E 00 
P1 lIG) 30 . 0 50 :0C 
1 0. 5cec. 4.3 10791: 00 1.8 94182E-04 -6 387628E-08 1.2 57388E-11 -8. 818497E-16 4.1 96033E 03 3.1112815E 00 
30 . 10 0. 3.6 25481E 00 3.1 64765E-03 -4 901410E-06 3.5 26512E-09 -9. 821116E-13 4.2 67524E 03 6.6 06048E 00 
Sl ) 30 . 0 50CO.00 
10 0. 50 . 2.9 45770F CO -5. 619390[-04 2.8 97564E-01 -5. 868520E-11 3.21 932E-15 3.2 0 940E 04 3.1 40850E 00 
30 . lC O. 2.9 37258E OC 3.l29 061E-04 -2. 0925 BE-06 3.1 8243 E-09 -1. 70 988E-12 3.2 68 12E 04 3.5 81154E 00 
S1I LJ 38 .357 25eo CO 
10 . 5C C. 3.fl71t6?5E C  -0. -0. -0  -0  -8. 632533E 02 -1.1492168E 01 
30 . 1ceo. -4. 562591E 01 2.8 0951[-01 -6.2 24 46E-04 5.7 17986E-07 -1. 50879E-10 4.4120883E 03 1.7 18 86E 02 
S 1( I 30 . 0 38 .357 
10 . 50CO. O. O. O. o. O. O. O. 
30 . lecc. -3. 836657E 00 -1. 642081E-01 1.0 08762[-03 -2. 5841 3E-06 1.1 50175E-09 1.2 0173E 03 3.3134180E 01 
S2( ) 30 . 0 50 . 0 
10 0. 50 . 4. %932E oe 3.84 9704E-04 -1. 5 6633E-07 3.0 68 10E-11 -2. 195849E-15 1.41 133E 04 3.2 3 300E 00 
30 . 1COO. 2.6 <;)49E 00 6.2 9549E-03 -9. 8 07751:-06 6.5 93216E-09 -1. 80 282E-12 1.45 935E 04 1.0 34 22E 01 
SI ll(G) 30 . 0 50eo.00 
10 0. 50 . \4. 9<;9441" 00 2. 82918E-04 -8. 4512 4E-08 1.57 388E-11 -1. 018891E-15 1.4154934E 04 3.94 0384E 00 
300. lCOO. 3\~OC83714E 00 6. 89659[-03 -1 :J14C617[-05 7. 9 36~ 3E-09 -2. 630694E-12 1.5 08100E 04 1.02 0 l9E 01 
Sl l2[GI 30 . 0 50CO.00 
10 . 50 . 6.63 4959E 00 4. OB 71595E -04 -1 937080[-07 3.47 9758\:-11 -2. 722546E-15 -4. 829001E 03 -4.3 6910E 00 
30  1COO. 3.71 7 67E 00 1.3 23299E-02 -2 148116E-05 1.78 863E-08 -5. 147269E-12 -4. 271335E 03 9.51 616E 00 
S2C 2(G) 30 . 0 50C . C C-'i 10 . 5C(;0. 9.4 75237E 00 5.8 47583E-04 -2 107393E-07 5.1 9664 E-11 -3.1276878E-15 -5.31 4057E 03 -1.6 1415E 01 t'J 30 . 1CG . 5.1 27881: 00 2.0 90267E-02 -3. 788533[-05 2.86 9146E-08 -8.1014681E-12 -4. 67 348E 03 4.54 0 63E 00 ~ 
TABLE V. Continued. TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS
DO
Substance Temperature interval





al o2 03 a4 a5 a6 07
SIFI(C) 300.00 50C0.00
1000. 5000. 4.0896332E 00 5.1024618E-04
300. ICCO. 2.6994499E 00 5.3980051E-03
S1F2(G) 300.00 5000.00
tO00. 5000. 6.0851821E O0 1.0280998E-03
300. 1000. 1.8826741E O0 1.7473374E-02
S1F4[G) 300.00 5000.00
1000. 5000. [.0858537E O1 2.4388583E-03
300. ICO0. 1.9724238E-02 4.6534521E-02
SIF6{G) 300.00 50CC.OC
1000. 5000. 1.5245670E O1 4.2781334E-03
300. 1000. -3.3342495E O0 7.9620210E-02
S2F2(G) 300.00 5000.00
1000. 5000. 8.892£5IOE O0 1.2525046E-03
300. ICO0. 2.489C794E O0 2.SQ77569E-02
SIOI(G) 300.00 50C0.00
1000. 5000. 3.8116451E 00 7.8966107E-04
300. ICO0. 3.1364326E O0 1.3080689E-03
S102{G) 300.00 5000.00
1000. 5000. 5.1982451E O0 2.0595095E-03
300. ICOC. 3.2257132E O0 5.6550207E-03
SI03(G) 300.00 5000.00
i000. 5000. 7.0246624E O0 3.2795509E-03
300. lOO0. 2.2848661E O0 1.6691404E-02
S1CICLI(C) 300.00 50CO.O0
tO00. 5000. 5.9428694E 00 1.1758460E-03
300. 1000. 3.48944475 O0 9.5158262E-03
SIO1CL2(G) 300.00 5000.00
1000. 5000. 8.8098024E O0 1.3249441E-03
300. 1000. 4.403£369E O0 1.8923960E-02
SICIFI[C) 300.00 5000.00
1000. 5000. 5.6545506E O0 1.4957070E-03















































































































TABLE V. - Co ti ed. TEMP TURE CO I I NTS FOR THER DYNAMIC FUNC S 
Substance Tem rature inter al 
of tabul ted dat  oK 
Fi rst tempera-
ture interval, oK 01 02 03 04 °5 06 07 
Second tempera-
ture interval, oK 
51F1[G) 30 . 0 50CO.CC 
1000. 5000. 4.089C332E 00 5 • 102 4 6 1 81' - 0 4 -2.013 501'-07 3.894 31'-11 -2. 58106E-15 2.34 203E 03 3.71 927E 00 
300. lCCO. 2.69944991' OC 5.39800511'-03 -6.82 240E-06 4.104 71'-09 -9.47 036E-13 2.67 752E 03 1.0619 4E 01 
SlF2I ) 30 . 0 50CO. 0 
1000. 50CO. 6.08518211' 00 1.02 981'-03 -4.492 03E-07 8.675 57E-11 -6. 91687E-15 -2.814 79E 04 -4.762 40E 00 
300. lOCO. 1.88267411' 00 1.7473374[-02 -2.57 472E-05 1.8034 01'-08 -4. 9 88E-12 -2.724 86E 04 1.571 3E 01 
51F41 ) 30 . 0 50CO.OC 
1000. 5000. 1.08585371' 01 2.43885831'-03 -1.07 835E-06 2.1 85351'-10 -1.51 652E-14 -8.943 78E 04 -2. 82562E 01 
300. lCOO. 1.9724238[-02 4.6534521[-02 -7. 27428E-05 5.2 1754E-08 -1.467 451'-11 -8.718 84E 04 2.40 5583E 01 
SIF6I ) 300.00 50CO. C 
1000. 5COO. 1.52456701" 01 4.27813341'-03 -1.89 742E-06 3.7 67501'-10 -2.6 924E-14 -1. 67551E 05 -5.485 47E 01 
30 . lCOO. -3. 42495E 00 7.9 02101'-02 -1.2 395E-04 8.8 37941'-08 -2.48 513E-11 -1. 80458E 05 3.502 56E 01 
S2F2I ) 300.00 50CO.00 
1000. 5000. 8.892"5101' 0(' 1.2 5046[-03 -5. 020821'-07 1.06 4 1E-I0 -7.60 184E-15 -3.03 761E 04 -1.67 931E 01 
30 . lCOO. 2.4 794[ 00 2.8 7569E-02 -4.473 78E-05 3.3 4 80E-08 -9.67 998E-12 -2.90 375E 04 1.402 2E 01 
S1011G) 30 . 0 50eo.OC 
1000. 5COO. 3.81I6451[ 00 7.8 61C7E-C4 -3.29 1271'-07 6.3 3293E-11 -4.51 892E-15 -5. 9488.E 02 4.5 232E 00 
300. lCOO. 3.1364326E 00 1.30806891' -0 3 2.18 64E-06 -3.95 236E-09 1.654 06E-12 -3. 72672E 02 8.3 0292E 00 
S1021G) 300.00 50('0.00 
lOCO. 5COO. 5.19824511' 00 2.059:;0951'-03 -8.62 4501'-07 1.6 65231'-10 -1. 47837E-14 -3.754 57E 04 -8.30 963E-01 
300. lCO . 3.2 71321' 00 5.6 51?07E-03 -2.49 208E-07 -4.2 7 61'-09 2.1 2733E-12 -3.69 76E 04 9.8 7036E 00 
51031 ) 30 .0C 50eo.  
100 . 50 . 7.024E 24E 0(' 3.27 509E-03 -1.42 267E-06 2.7 22076E-I0 -1. 404513E-14 -5.01 303E 04 -1.09 853E 01 
30 . leeo  2. 48 61~ 00 1.6 1404E-02 -1.46 560£:-05 4.9 7393E-09 -2. 6 64 E-13 -4.8 587E 04 1.348 71' 01 
SI01 LlIC) 300. 0 50 .00 
1000. 50 . 5.9 8694E co 1.1 8460E-03 -5.12 242E-07 9.9 7589 '-11 -7. 8534E-15 -1.42 216E 04 -1. 32830E 00 
300. 1000. 3.4894447E 00 9.5 8262E-03 -1.15 801E-05 6.8 2543E-09 -1. 15428E-12 -1.37 598E 04 1.1 3909E 01 
SlGI l2IG) 30 .00 50CO.OC 
1000. 5CCC. 8.8C98024E CO 1.3 9 41E-03 -5. 607 41E-07 1.1 93920E-I0 -7.87 46E-15 -2. 228216E 04 -1. 97456E 01 
30 . lCCO. 4.4 S369E 00 1.8 39601'-02 -2. 589269E-05 2.0 7523E-08 -5.95 158E-12 -2.72 464E 04 7.40 64E 00 
S101FIIC) 30 .00 50 . 0 
1000. 5CCC. 5.6545506E 00 1.4 7070E-03 -6. 095184E-07 1.2 62635E-I0 -8.94 380E-15 -1. 93754E 04 -1.46 105E 00 





8.0572094_ OC 2.1584769E-03 -9.3721943E-07
1.757308G_ 00 2.5719_C5E-02 -3.5754326E-05
1.8032010E-I0 -1.2792647E-14 -5.1680242E 04 -1.3772482E Ol
2.4093588£-08 -6.3703846E-12 -5.0262102E 04 t.7211227E OI
SIC2F2{G) 300.0C





3.1989962E-10 -2.2756691E-14 -I.0665961E 05 -2.2588924E Ol





2.6559558F 0( ! -3.6840495E-04 3.027C032E-07 -7.4482263E-11 5.9387936E-15 5.5596485E 04




1000. 5C00. 3.0911909U O0 -0.
300. 1000. -0. -0.
-0. -0. -0. 5.2005274E 03 -I.1911148E Ol
-0. -0. -0. -0. -0.
SIt{C) 300.00





5.0841201E-10 -8.1686169E-14 -7.4966061E 02 -1.0916017E Ol





4.340697tE 00 2.3205786E-04 -8.2565527E-08
3.1010459E O0 5.719994OE-03 -9.5334183E-06
1.6298050E-11 -1.1812293E-15 7.2931986E 04







7.0£80004E O0 4.7C14225[-04 -2.0758091E-07
3.6720_07E O0 1.5889358E-02 -2.7344845E-05
4.0394582E-11 -2.8895204E-15 7.7534916E 04 -1.0264577E O1





4.417£274E O0 1.3112192E-04 -3.2742526E-08 5.4972693E-12 -3.3022321E-16 2.2660741E 04







6.6644083F O0 3.8690751[-04 -1.7280492E-07
3.8972806E 00 1.2794421E-02 -2.1807538E-05
3.4003540E-11 -2.4577474E-15 -2.0809096E 04 -4.5436022E O0





1.2095396E 01 ].035/682E-03 -4.5955290E-07
5.355gOgOE 00 3.0538&88E-02 -5.0173945E-05
8.9889C58E-11 -6.4616065E-15 -8.0262952E 04 -2.9971771E OI





4.1256089F 00 4.659_025E-04 -1.8558360E-07
3.2233765E C0 3.1511764E-03 -2.9828783E-06
3.5495287E-11 -2.3955463E-15 1.0818990E 03




tO00. 5000. 6.037C078E O0




9.1501851E-11 -6.5206444E-15 -6.5182244E 04 -4.7496359E O0





1.050£028f! 01 2.RCO8750E-03 -1.2282377E-06
2.367_519E 00 3.2]_9310E-02 -4.242_603E-05
2.3834352E-10 -1.7035166E-14 -1.9793183E 05 -2.7754243E Ol
2.6765728E-08 -6.5523172E-12 -1.9605721£ 05 1.2519206E O1
SIIHI(G) 300.00 50C0.00
1000. 50C0. 3.067_234F CO 1.5081642F-03 -5.8922600E-07 1.0854302E-10 -7.4762824E-15 4.4021004E 04






SlUI 2!C) :!OC. ee- 5cce. C 
1000. ?G . 8.05720CJ4F CC 2.15 4769E-(.3 -9.3 21943[-07 1.80 20101:-10 -1.2 92647E-14 -5.1 0 42E 04 -1.3172482E 01 
30  lCCO. 1.757308CF 08 2.5719PC5E-02 -3.5 54326[-05 2.4 3588[-08 -6.3 03846E-12 -5.0 21021: 04 1.72 1 27E 01 
SlC F2(G) 3O('.OC soen. C 
10 . 5CCO. 9.5 54',76[ CC 3.R17b422E-C3 -1.h'59C504E-06 3. 89962[-10 -2. 756691E-14 -1 0 65961E 05 -2. 588924E 01 
30 . lC O. 8.9 49854[-C'1 3.4435946E-02 -4.4314682E-05 2.8 006 E-08 -7. 084S18E-12 -1.04 1607E OS 2.0 40S70E 01 
SIll G) 30 .ne SC .CO 
10 . ~ccr  2.6 59558F cc -3 8 0495E-04 3.0 7C032E-07 -7 482263E-l1 5.9 87936E-IS 5.5 96485E 04 5.1 1 56E 0  
3CO. lC O. 3.2 617 3E 00 -3. 8688 9E-03 6. 04C 211 [-06 -5 803138E-09 1.6 82078E-12 5.5 87900E 04 2. 5 0BE 00 
SllILl 168S.CC 50 O.00 
10 . 5C C. 3. 1909r CC' -0. -0. -C. -0  5.2 05274E 03 -1. 9 114BE 01 
30 . lOCO. -0  -0  -0. -0. -0  -0  -0  
S 11 (C) 30 . 0 16 S.00 
10 . 50 0. 2.2 07922E OC 1. 3G861[-03 -1. 0785?!:-06 5.C'l41201E-10 -B 1686169E-14 -7. 966061E 02 -1. 916017E 01 
30 . lCC . 4.2 5 29 F-Ol 1.1186585[-02 -1. 53<;205E-05 1.6 09161E-08 -4. 9 3170E-12 -4. 066559E 02 -2. 54443E 00 
S 1  (G) 30 .0(1 50CO.OO 
lOCO. ~OOO  4. 0t971E 0  2.3 05786E-04 -8. 565527[-1)8 1.6 98050E-11 -1. 812293E-15 7.2 31986E 04 2.74 0717E 00 
30  leoo. 3.1 1C459E 00 5. 9940[-03 -9. 34183F-06 7.4 51778E-09 -2. 874942E-12 7. 167995E 04 8.62 3863E 00 
SI1(G) 30 . 0 50CO.00 
10 . 5CCO. 7. ~8CC04E 00 4.7 l',225[-04 -2 075aO'lI~-07 4.0 94582E-11 -2. 895204E-15 7.7 34916E 04 -1. 264577E 01 
30  lecc  3.6 CL07E 00 1.5 89358E-02 -2. 344e45E-OS 2.1 4 95 E-08 -6. 744189E-12 7.8 74967E 04 5.8 93536E 00 
SII Ll(C) 30C.00 soeo.oc 
10 . soco. 4.'tl E?74E 00 1. 12192E -04 -3 742526E-08 5.4 726931"-12 -3. 022321E-16 2.2 60741E 04 3.2 72562E 00 
30 . leco  J. 7 8 360?E' 0  2.8 41378E-03 -4. 164 7[-06 3.3 877 E-09 -9. 824888E-13 2.2 8933E 04 6.3 43629E 00 
SI L2(C) 30C GC 5COC.OC 
10 . ?ceo. 6.6 4083F OC 3. 9b751[-04 -1 280492E-07 3.4 03540E-l1 -2. 577474E-15 -2. 8 9096E 04 -4. 436022E 00 
30 . leoo. 3.8 73806E OC 1.2 9'.421E-02 -7 807538E-05 1.7 46774E-08 -5. 209245E-12 -2. 2 8717E 04 8.5 6196E: 00 
SI L4(G) lOO .OC 5GCO.OC 
10 . 5CCO. 1.2 95396E 01 1. 57682E-03 -4. 955290E-07 8.9 8%58E-ll -6.4 16065E-15 -8.0 2952E 04 -2.9 1771E 01 
30 . 1C . 5.3~ S090!; 0  3.0:;3RA88E-02 -5. 73945E-05 3.909813 E-08 -1.1 63749E-l1 -7.8 4064E 04 2.09 014E 00 
SIlFl(G) 30 .CO 5C . O 
10 . 50 . 4.1 ~(;OB9f 0  4.6':>91)025E-04 -1.8 58360E-07 3.S49528H-11 -2. 955463E-15 1.0 18990E 03 3.3 08692E 00 
30 . lO O. 3.2 3765E CO 3. 1764[-03 -2 828783E-06 1.1 6 406E-09 -7 609915[-14 1.3 65715E 03 7.9 2594E 00 
SIl 2(G) 30 .oe 50 CO 
10 . 50 . 6.0 1L078E ac 1. 0 C9764[ -0 3 -4 290586E-07 9.1 185 [-11 -6.5 06 44E-15 -6.5 244E 04 -4.7 6359E 00 
30 . lCO . 2.3 34930E OC 1.4"l83392[-C2 -2. 382495E-05 1.3 6508E-08 -3.4 02400E-12 -6.4 5815E 04 1.3 0966E 01 
SI 4(G) 3CC.eo 50eo.ce 
10 . 50 . 1.0S0e028!: 01 2. peo e 750f -03 -1.2 82377E-06 2.38 4352E-10 -1.7 35166E-14 -1.9 3183E 05 -2.7 4243E 01 
30 . lCOO. 2.3c E519E' CO 3. ?l4'J310E-C2 -4.2 28603E-05 2.6 6572 F-08 -6. 523172E-12 -1. 605721E 05 1.2 19206E 01 
Slll"l(G) 30 C 50 .0e 
10 . 5CCO. 3.0 7f234F CO 1.5 81642f-('3 -5 922600E-07 1.0 54302E-10 -7. 762824E-15 4.4 21004E 04 5.9 61079E 00 (l'l 
30 . lcee. 4. 6:784[ 00 -4. 6517?7E-03 9. 8895E-06 -7. 517386E-09 2.0 92759E-12 4.3 59267E 04 6.0 15635E-Ol N (JI 
TABLE V. - Concluded. TEMPERATURE COEFFICIENTS FOR THERMODYNAMIC FUNCTIONS
O_
Substance Temperature interval





Ol o2 03 a4 05 a6 a7
SIIH4(G) 300.00
I000. 5C00. 4.2864439E O0
300. ICO0. 1.6111312E O0
SIINI{G) 300.00
I000. 5C00. 3.8063403E O0











8.9421998E-03 -3.7030738E-06 6.9171116E-I0 -4.8137695E-14
1.2719990E-02 -1.6884339E-06 -4.5135745E-09 2.0400319E-12
1.9035952E 03 -3.1698731E O0
2.9021544E 03 1.1738476E Ol
5000,00
7.9712358E-04 -3.3158207E-07 &.2840384E-II -4.2600825E-15






3.7295164E O0 8.6335951E-04 -3.5894469E-07 6.8212796E-II -4.7844561E-15 -1.2008310E 04









1.3480464E-I0 -9.5718915E-15 -4.3344032E 04 -7.9015665E O0













TAB  V. - Co l ded. TEM ATURE CO I IENTS FOR THERM DYNAMIC FUN I NS 
Substance Tem rature inter al 
of tabul ted dat  oK 
Firs  tem ra-
ture inte al, oK 01 a2 03 04 05 06 07 
Sec  tem ra- , 
ture inte al, oK -----~ 
SIlH4( ) 300.00 50 . 0 
10 0. 5COO. 4.2864 9E 00 8.9 1 98E-03 -3. 30738E-06 6.9 16E-I0 -4.8 37695E-14 1.9035952E 03 -3.169 31E 00 
30 . lCO . 1.61 31 10 00 1.2 90E-02 -1.68 339E-06 -4. 35745E-09 2.040 19E-12 2.902 4E 03 1.173 6E 01 
SIINU ) 300.00 5000.00 
10 0. 50 O. 3.806 3E 00 7.9 2358E-04 -3. 58207E-07 6.28 0384E-11 -4. 0825E-15 5.9 2866E 04 3.9 0278E 00 
300. 100C'. 3.1471330F 00 1.2 5928E-03 2.3 4131E-06 -4. 41265E-09 1.72 4504E-12 5.9 0540E 04 7.6 0989E 00 
SIlCl ) 30 . 0 50CO.CO 
10 0. 50 . 3.7 5164E 00 8.6 5951E-04 -3. 9 469E-07 6.8 2796E-11 -4. 456 E-15 -1. 08310E 04 3.747 9E 00 
300. lCO . 3.3 5 82E 00 -2. 3825Q[-04 5.4 4021E-06 -6. 93 92[-09 2.6 082lE-12 -1 79708lE 04 6.242 5E 00 
SI 02 ) 30 . 0 50CO. 0 
10 0. 50CC. 6.04 7403E 00 1.61 7498E-03 -7. 0 3700[-07 1.348 64E-I0 -9. 18915E-15 -4. 4032E 04 -7. 15665E 00 
30 . lCCO. 2.7 E389[ 00 1.2 9266E-02 -1. 02723E-05 7.3 5169E-09 -1. 75135E-12 -4. 17933E 04 8.7 2538E 00 
SI1SU ) 300. 0 50 .  
10 . 5COO. 4.17 E212E 00 3.9 8379E-04 -1. 85 32E-07 3.0 6 92E-11 -2.07 258E-15 1.33 838E 04 2.8 1688E 00 
300. lCO . 2.686C287-E 00 6.1 4452.7E-03 -8. 47337E-06 6.20 96E-09 -1.6 723E-12 1.36 935E 04 1.00 654E 01 
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A1 (g), 91 C (g), [56], 147
A1 (c, Z), [8, ]2, 27], 92 C (graphite), [8, 12, 56], 148
A12 (g), 95 C 2 (g), 149
AlCl (g), 94 C 5 (g), 150
AICl5 (g),[27],95 CCl (g),151
AICI0 (g), see AIOCI (g) CCI 4 (g), [57], 152
AIF (g), 96 CC]-F0 (g), see COFCI (g)
AIF 5 (g), [28], 97 CC120, see COCI 2 (g)
AIF 5 (_,_), [8, 28], 98 CCIN (g), see CICN (g)
AIF0 (g), see AIOF (g) CF (g), 155
AiH (g), 99 CF 2 (g), [5, 57], 154
AIO (g), I00 CF 5 (g), [57], 155
4120 (g),[2S],Z01 CF4 (g),[3, 55],156
A1202 (g), [28], 102 CF20 (g), see COF 2 (g)
A1205 (c,Z), [8, 28-29], 105 OH (g), [4, 58], 157
AI0Cl (g),[29],lO4 cH2 (g) [58],z58
AIOF (g), [29], 105 OH 5 (g), [58], 159
c_ (g),[s], lSO
A_ (g), [12, 13], 10S 02Y_ (g), [S], lSl
C2_ (g), 162
B (g), 107 C_ (g), see YCN (g)
B (amorphous, Z), [8, 29-50], i08 OH0 (g), see HCO (g)
B (c, Z), [8, 12, 50], 109 CN (g), 165
B 2 (g), 110 02N2 (g), [5, 38], 164
BCl (g),_l co (g),163
BCZ2 (g), [50],Zl2 C02 (g), [5],166
BCI 5 (g), 115 C0CI 2 (g), 167
BCIF (g), see BFCI (g) COCIF (g), see COFCl (g)
COF2 (g), [58-59],16SBF (g), 114
BF 2 (g), [50-51], 115 COFCl (g), [39], 169
BF 5 (g), 116 COH (g), see HCO (g)
BFCI (g), [51], 117 COS (g), [5], 170
BY (g),z]_8 cP (g), lVl
BH 5 (g), 119 CS (g), 172
BH02 (g), see HBO 2 (g) CS 2 (g), [5], 175
(BH02) 5 (g), see (HB02) 5 (g)
BN (g), ]20 Cl (g), 174
BN (c), [8_ 31 L 121 CI 2 (g), [63 12 L 175
Cl_ (g), [3,59], lV6
B0 (g),]22 C_ (g),zvv
B% (g),[5l],]25 C_5 (g), [59],178
B202 (g), Z24 ClH (g), see YCl (g)
B205 (g), 125 CZI_ (g), see LiCI (g)
B203 (glass, Z)# [8, 51-52], 126 elL[ (c,Z), see LiCl (c,_)
B20 S (c,Z), [8, 52], 127 (elL[)2 (g), see (LiOl)2 (g)
BOCL (g), [32-35] 2 128 C]-Na (g), see NaCI (g)
(BOCI)3 (g), [55], 129 (ClNa)2 (g), see (NaCl)2 (g)
B0F (g), [53], 150 CIO (g), 179
(BOF)5 (g), [35], 151 CI02 (g), [5], 180
B(0H)5 (g), see H3BO 5 (g) 0120 (g), 181
BS (g),152 czos (g),see SOCl (g)
01205 (g), see S0CZ2 (g)
Be (g), 153 CIS (g), see SCI (g)
Be (c,Z), [8, 12, 54], 154 C125 (g), see SCl 2 (g)
BeCI (g), [54], 155 C12S 2 (g), see $2C12 (g)
BeCl2 (g), [54], 156
BeCIF (g), see BeFCI (g)
BeF (g), [54], 157
BeF 2 (g), [55], 158
BeFCl (g), [55], 159
Bell (g), 140
Bell202 (g), see Be(OH)2 (g)
BeO (g), 141
BeO (c, Z), [8, 35], 142
(Be0)2 (g), [36], 145
(Be0)5 (g), [56], 144
(Be0)4 (g), [36], 145




FH (g),see HF (g)
FLi (g),see LIF (g)
FLi (o,_),see LiF (c,_)
(FLi)2(g),see (LiF)2(g)
(FLi)5(g),see (LiF)5(g)




FNa (g), seeNaF (g)
(FNa)2(g),see (NaF)2(g)
FOS (g),see S0F (g)
F20S (g),see S0F2 (g)
F2025 (g),see S02F2 (g)
FS (g),see SF (g)
F2S (g),see SF2 (g)
F4S (g),see SF4 (g)
F6S (g),see SF6 (g)
F2S2 (g),see S2F2 (g)
FSi (g),see SiF (g)
F2Si (g),see SiF2 (g)
F4SI (g),see SiF4 (g)
Y (g),[15],184
H 2 (g), [4, 12, 59], 185
_02 (g), 186
HsB05 (g), [40], 187
(HB02)_(g),lSS




HLI (g), see LiH (g)
ILL[0 (g), see LIOH (g)
_Li0 (c, Z), see Li0H (c, I)
(Hli0)2 (g), see (Li0H)2 (g)
HMgO (g), see Mg0H (g)
I_ (g), see NY (g)
BsN (g)± see NH3 (g)
HNa (g), see NaY (g)
HNaO (g), see NaOH (g)
(}_aO)2 (g), see (NaOH)2 (g)
H0 (g), see OH (g)
H20 (g), [5], 195
HOBO (g), see HB02 (g)
(YOB0)5 (g), see (YB02)5 (g)
HP (g), see PH (g)
HsP (g), see PH 5 (g)
HS (g), [5, 40-41], 194
H2S (g), [5], 195
HSi (g), _ee SiH (g)
H4Sl (g), see SiH4 (g)
He (g), [12, 15], 196
Li (g), [8], 197
L[ (c,_),[% z2, 41],198
Li 2 (g), 199
LiCl (g), [41], 200
LiC1 (c,l), [8, 41], 201
(LiCl)2 (g), 202
LiF (g), 205




Li0 (g), [42], 208
Li20 (g), [42], 209
Li20 (c,Z), [8, 42], 210
Li0H (g), [45], 211
Li0Y (c, Z), [8, 45], 212
(LIOH)2 (g), [45-¢4], 215
(g),214
Mg (c,Z), [8, 12, 45-44], 215
_Cl (g),[44],216
MgOl 2 (g), [44], 217
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l ), 1 
l , ~  , 12, 7],  
12 ), 3 
lCl ), 4 
l 13 , ],  
lCl0 ), e lOCl ( ) 
lF ), 6 
lF3 ), [ 8], 7 
lF3 (0" /3), [ , 8], 8 
lFO ), e l0F ) 
1H g), 9 
lO ), 1 0 
Al  ), [28], 1  
l202 ), 8], 02 
1203 , L), , 8-29], 03 
l0 l , ], 10  
l0F ), 9], 05 
r ), [12, 5], 6 
 ), 7 
 orphous, ~  , 9-30], 1 8 
 , ~  [ , 2, 30], 09 
 ), 10 
l ( ), 111 
12 ( , 30], 112 
C13 ( ), 13 
ClF ( ), e FCl ) 
F (g), 14 
F  ), 30-31], 5 
F3 ), 6 
FCl ( ), [31], 7 
H ), 118 
3 ), 19 
02 ), ee B~ ) 
H02)3 ), e B02)3 ) 
 ), 120 
 ), , 1], 1 
O , 1  
~ (g), [31], 1 3 
B 02 (g), 124 
%03 g), 25 
203 la s, ~ , , 3 -32], 26 
203 (c, ~), [8, 32], 127 
OCL ), 2-33], 8 
C1);S ), 33], 9 
OF ( ), [33], 130 
( OFh ( ), [ 3], 31 
(OH)3 ), e ~03 ) 
 (g), 3  
e ), 33 
e ( , ~), [ , 2, 3 ], 34 
eCl (g), [34], 35 
1  ), 3 ], 3  
eC1F ), e eFCl ) 
eF ), 34], 37 
BeF  (g), [35], 138 
eFCl ), 35], 39 
eH ), 40 
~  ( ), see e(OH)2 (g) 
 ), 1 
 (c, ~  , 5], 2 
( eOh ( ), [ 6], 143 
( eO)3 (g), [36], 144 
(BeO)~ ( ), [ 6], 145 
e(OH)2 ( ), [ 6], 6 
 ( ), [36], 47 
 raphite), [ , 2, 36], 48 
 ), 49 
3 ), 50 
l ( ,  
C14 ( ), [37], 2 
Cl O ), ee OFCl ) 
C12 0, ee OC1  ) 
ClN ), e 1CN ) 
F ), 53 
F2 (g), 5, 37], 54 
F3 ( ), [37], 55 
 g), [5, 38 ,  
F20 ( ), e F  ( ) 
C  ), , 38], 57 
C   38], 1  
CH3 ), 38], 9 
Cli4 g), 5 , 160 
C H2 ), 5], 161 
li4 ),  
RN ), e HCN ) 
C O ), e CO ) 
 ), 63 
C2 2 ( ), [ , 8], 64 
CO ), 5 
2 ( ), [5],  
OC1  ), 7 
OClF ), e OFCl ( ) 
2 ), 38-39], 8 
FCl ( ), [ 9], 69 
R ( ), s e R O ( ) 
S ( ), [ ], 70 
C  ), 171 
 ), 2 
S  ), ], 73 
l ), 4 
1  ), , 2], 5 
1CN ), 5, 3 , 176 
lF ), 177 
lF3 ( ), [39], 178 
C1H (g), see HCl (g) 
1Li (g), s e iCl ( ) 
ClLi ( , 2),  iCl ( , 2) 
(ClLi)2 (g), see (LiCl)2 (g) 
l  ( ), e aCl ( ) 
lNa)? ), e aCl)2 ) 
l0 (g), 179 
102 (g), [5], 180 
C120 ( ), 181 
Cl0S (g), see S Cl (g) 
C120S ), e OC12 ) 
C1S (g), see SCl .(g) 
12S ( ), s e 12 ( ) 
12S  ( ), e S2C12 (g) 
 ), 2 
 (g), [12], 3 
Cl g), ee 1F g) 
 (g), s e  (g) 
 g), ee iF g) 
i c, ~), ee iF ,~) 
FLi)2 g), ee LiF)2 g) 
F i)3 g), ee LiF)3  
 g), e  g) 
 g), ee  g) 
~ g), ee 3 g) 
 g), ee  g) 
 ), e  ) 
FNa)2 ( , e F)2 ) 
S , e O  ) 
 , e O  g) 
S , e  g) 
 , e  ) 
 , e 2 ) 
 , e  ) 
 ( , e  ) 
 ,   g) 
i ,  iF ) 
 , e F  g) 
i g), e F  g) 
H ), ],  
 ), , 2, 3 ], 85 
HB02 ), 86 
3B03 ), 0], 7 
HBO;:;) ~ ), 188 
CN (g), , 0], 9 
CO ), 40], 190 
Cl ), 91 
HF , -5, 0 , 2 
Li ), e iH ) 
H iO ), ee i H ) 
HLiO ,2 , e iOH ,~  
liO)2 ), e iOH)2 ) 
gO ), e gOH ) 
RN ), e H ) 
H3N ), e H3 ) 
RNa ), e aR ) 
RNaO g), e aOH g) 
RNaO)2 ), e aOH)2  
O ), e   
20 ), ], 93 
BO ), e B02 g) 
H BO)3 g), e HB02)3 g) 
P ), e  ) 
3P ), e 3 g) 
S ), , -41], 94 
S ), ], 95 
 ), s   ) 
li4Si ), e ili4 ) 
e g), 12, 5], 6 
i ), ], 7 
i c, ~), 8, 1 , ], 8 
i  ), 9 
iCl ), 1], 0 
iCl , ~), , l], 01 
i l)2 ),  
iF g), 03 
iF ,2), , ], 4 
iF)2 ), 05 
iFh ), 6 
i  ), 7 
iO ), 2], 8 
i20 ), ], 9 
i20  ~), , ], 0 
iOH ), 3], 1 
iOH  ~  , 3], 2 
( i lz , [ 3-44], 3 
Mg g), 4 
g ( , ~), [ , , 3- 4], 5 
MgCl g), 44], 16 
C1  ), 4],  
3 28
MgCIF (g), see MgFCI (g)
MgF (g), 218
MgF2 (g), [44], 219
MgF2 (c,_), [8, 44], 220
MgFC1 (g), [45], 221
MgH (g), 222
_0 (g), 223
_0 (c), [S, 45], 224
_0i (g), [45], 225
MgS (g), [45], 226
N (g), 227
as (g), [Z2], 228
NF (g), [46], 229
aF2 (g), [45], 23o
NF3 (g),231
N2F 2 (g), [46], 252
NH (g), 233
NH3 (g), [5], 234
no (g),255
NO 2 (g), [5, 46], 256
N20 (g), [5], 257
N20 A (g), [46], 258(g), see PN (g)
MS (g), 259
asi (g), see Sia (g)
aa (g), [% 46-4v], 24o
Na (e,Z), [8, 12, 47], 241
Na 2 (g), 242
NaCl (g), 245
(NaCZ)2 (g), [47], 244
NaF (g)_ [47]_ 245
(NaF)2 (g)l [48], 246
NaH (g), 247
Na0 (g), [48], 248
NaOH (g), [48], 249
(NaOH)2 (g), [48-49], 250
Ne (g), [12, 15], 251
0 (g), 252
02 (g), [4-5, 12, 49], 255
0CS (g), see COS (g)
OH (g), [5, 49], 254
0P (g), see P0 (g)
0S (g), see SO (g)
o2s (s), s_e so2 (g)
o5s (g), s_e sos (g)
0Si (g), see Si0 (g)
02Si (g), see SiO 2 (g)
P (g), sss
P (c,Z), [8, 12, 49], 256
P2 (g)'257
1°4 (g),258
PC (g),see CP (g)
PCl5 (g), [49], 259
PF5 (g), [49], 260
PH (g),261
PH5 (g), [5o], 2s2
PO (g),264
PS (g), zs5
s (g), [sol 266
s (e,z), Is, 1% sol 2sv
s 2 (g), 2ss
8c1 (g), [50], 269
SCZ2 (g), [50-51], 2V0
$2CI2 (g), [51], 271
SF (g), [51], 272
SF2 (g), [51], 275
SF4 (g), [52], 274
8F 6 (g), [52], 275
S2F2 (g), [52], 276
SH (g), see HS (g)
sa (g), _ee MS (g)
S0 (g), 277
so2 (g), [5], 2vs
805 (g), 279
SOC1 (g)_ [52-55], 280
soc12 (g), [55], 281
S0F (g), [55], 282
S0F 2 (g), [55], 283
S02F2 (g), 284
SSi (g), see SiS (g)
si (g), 285
si (c,Z), [% 12, 55-54], 2s6
si2 (g), 287
Si s (g), 288
SiC1 (g), [54], 289
SiC12 (g), [54], 290
SiCZ 4 (g), 291
SiP (g), 292
sir 2 (g)_ [54-55], 295
SiF4 (g), 294








gCIF (   gFCl  
gF , 21  
gF   [   
gF  e  L)   ]   
gFCl , ,  
g  ,  
MgO , 2  
MgO e  [8  ]   
MgOH  [ ]   
gS ( ), [ ], 26 
 ( ),  
N2 ), [12],  
F g), [46], 29 
NF  g), [46], 0 
F  , 2  
2F4 ( ), [46], 32 
 (g),  
 ), 5],  
NO , 3  
0  g), 5, 6], 36 
2  ( ), [ ], 3  
2 0<j, g), [46], 38 
NP \g),   ) 
N  ( ), 3  
NSi g),  iN ( ) 
Na ), 8, -47], 0 
a e, "l), 8, 2, 7], 41 
a2 (g), 242 
aCl ), 43 
aCl)? g), 47], 44 
aF ),   7], 5 
( aF}z g), [48], 46 
aH (g), 47 
aO g), 48], 48 
aOH ), 8], 9 
aOH}z g), 8-49], 50 
e g), 12, 5], 51 
o ),  
02 (g), [4-5, 12, 49], 253 
OCS ), e  ) 
 (g), [5, 9], 54 
OP ( ), see O ( ) 
OS g), e  g) 
0 S (g), se  S0  ( ) 
03S , e  S03 ( ) 
OSi ( ), e iO ( ) 
2Si ), e 8i0  ) 
 , 255 
 e  "l), ,  ,  
P2 (g), 257 
P4 g),  
 g), ee  g) 
13 ( ), [49], 259 
3 ( ), [ 9],  
 (g),  
3 , 0], 6  
PN (g), 263 
O g),  
 , 265 
S (g), [50], 266 
S ( , "l), [8, 2, 50], 67 
S2 (g), 268 
SCI ( ), [ ],  
12 ), [ 0-51], 7  
S 1  g), ,  
 ( ), [ ],  
 ( ), [ 1], 3 
4 ( ), [ ],  
SF6 g), [52], 75 
2 ), [52],  
 g), e  g) 
SN ), s  N  ) 
O ), 7 
S0  ), 5], 78 
S03 g), 79 
CI ), 52-53], 80 
SOC  g), 3],  
O  ), [53],  
OF  g), ( 3], 83 
2F2 ), 84 
Si g), e iS g) 
Si ),  
Si e, "l), 8, , 3-54], 86 
Si2 ),  
i3 g), 8 
iCl g), 54], 89 
iC12 g), 54], 90 
iC1  g), 91 
iF g), 92 
SiF  g), 54-55], 93 
iF4 ), 94 
iH g), 5, 5], 95 
i~ ), 96 
SiN ),  
i  ), 98 
i02 ), 5], 9 
S S , 3  
SA - gley,  
